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that’s non-clogging— 


Where fines are to be separated from the 
product that goes to the crusher, the Burch 
Grizzly is right in its element. The Grizzly 
will carry over the lumps to the crusher and 
allow the fines to be by-passed. 





T he ingenious arrange- 
ment of fixed and loose 
rings provides accurate 
spacing at the top of 
the grizzly for screen- 
ing purposes and larger 
openings at the bottom 
for quick relief of the 
nes. 


This Grizzly was invented 
by H. Kenyon Burch, promi- 
nent mining engineer. 


Built in three standard diameters, 36, 48 and 
60 inches and in any width up to 10 feet. 
The ring spacing can be constructed to the 
requirements. 


STEPHENS-ADAMSON MFG. CO. 
Patented AURORA, ILLINOIS 
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Completion of Pittman Act Purchases 


DJUSTMENT of the final operation of the Pittman 
Ae on an equitable basis is to be expected as 
a result of conferences between the various 
authorities in Washington. Senator Pittman, the au- 
thor of the Act, and Senator Oddie, chairman of the 
Senate Commission of Gold and Silver Inquiry, have 
both written to the Journal-Press, congratulating it on 
its vigorous stand for the silver miner and expressing 
full agreement with the editorial position which we 
have taken. 

It is to be expected, pending definite adjustments with 
the mint, that the millmen will assume that they are 
on the same basis as the smelter men, as to tendering 
the silver in ores already produced but not yet reduced 
for future delivery. The mint can hardly do otherwise 
than take this point of view; and in case the total 
amount thus tendered by the smelter men and the mill- 
men should be in excess of the total to be purchased 
under the Act, it is natural that a pro rata adjustment 
should be made. As to the 10,000,000 oz. which were 
allotted for subsidiary coinage, and which we must 
believe that the mint will finally decide that it is man- 
datory to purchase under the provisions of the Act, 
producers of silver, whether the smelter men or mill- 
men, would perhaps be shrewd in assuming, even in 
advance of any decision, that the mint will so decide, 
and would perhaps be wise in making formal tenders 
of the additional 10,000,000 oz. in question over and 
above the amount which the mint announced it would 
buy, according to the statement of the Director on 
March 30. If the mint decides to purchase, there can 
then be no question as to from whom the amount should 
be bought; and if the mint does not so decide, the pro- 
ducers who have had their tenders refused have a defi- 
nite basis for claim, with which to go before Congress, 
asking for reparation and a settlement of their bill, 
which we believe Congress should and would recognize. 

>| si —___ — 


Mexico and Article 27 


EWS COMES from Mexico City that the Cham- 
Ne of Deputies, by a vote of 102 to 28, has 

approved Article 5 of a new petroleum law, 
which article confirms petroleum rights legally acquired 
before May 1, 1917, when the present constitution 
(Article 27 of which vests the ownership of mineral 
lands, including those of petroleum, in the state) be- 
came effective. This article was designed to meet the 
complaints of American owners of oil lands in Mexico, 
that Article 27 of the new constitution is confiscatory 
of legally acquired properties and interests. This view 
has also been taken by the State Department in Wash- 
ington, which has been firm in the view that American 
capital, invested legally and with the best of intentions, 
should not be disregarded and practically confiscated 
by any new theory on the part of any government, 
whether that of Mexico or that of Russia. The attitude 


# 


of the State Department has been sound; and the gov- 
ernment of Mexico has not been without a clear appre- 
ciation of the soundness of that position; but, hitherto, 
motives of political expediency have interfered with the 
full recognition by Mexico of the justice of the Ameri- 
can representations, since it has been held that such 
an acknowledgment would meet the disapproval of the 
population and possibly the overthrow of the govern- 
ment. Evidently, however, the Mexican Chamber of 
Deputies has at last quite firmly made up its mind to 
this sensible step. 

So far as we know, this was the main thing which 
stood out against the recognition of the Obregon 
government by the United States. The State Depart- 
ment in Washington has indicated this rather clearly 
on many occasions; and the Mexican government has 
fully understood the situation. We hope that recogni- 
tion will soon follow. With an ear to the ground, we 
cannot but decide that the general status in Mexico 
is more favorable than it has ever been, at least since 
the first revolt against Diaz began. And even the 
situation under Diaz, with relative and outward pros- 
perity, and protection for foreign investors, was funda- 
mentally unsound, so that the consequent upheaval was 
inevitable. Raw and in part chaotic as present condi- 
tions may be, the background is more solid and favor- 
able than even in Diaz’s time. 

Americans have difficulty, apparently, in getting a 
just and intelligent view of Mexico; they worry more 
and talk and write more about Ireland and Turkey than 
about this populous nation at our doors. A _ recent 
series of articles in the New York Tribune reflected 
unfavorable criticism as to the breaking up and parti- 
tion among the peasantry of the feudal estates of Mex- 
ico, showing how, in certain places, cultivation of the 
soil had diminished, and production fallen away. The 
writer did not visualize the two sides to the problem. The 
great landed estates were an Old World condition in 
Mexico and a bar to the development of the Mexican 
people. Many other nations, beginning with France, 
have had to overthrow these conditions with violence. 
The writer referred to was guided around principally 
by representatives of the despoiled aristocracy, men 
whose gentlemanly qualities awakened sympathy ‘in his 
breast, as he viewed their loss of ancestral wealth, and 
their great houses turned into dirty barracks. Yet these 
feudal estates were in a large measure taken by force 
and legal trickery from the original small farmers, 
who had long owned and occupied them, as was com- 
monly reported, for example, of the Terrazas family, 
who acquired, as political favorites, a large part of the 
State of Chihuahua. In fact, the feudal system has 
flourished in Mexico, since the time of the Spanish 
Conquest; and the breaking up of it was a blessing and 
will eventually be heralded as a great achievement. The 
Mexican people—descendants of the civilized Aztecs 
and in part of the Spanish conquerors—are susceptible 
of great development and culture, given the opportunity 
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which Americans inevitably demand for themselves. 
It would now be a wise and friendly act to recognize 
the Obregon government. The mining industry has a 
very large interest in Mexico and in her prosperity; 
and recognition would surely be followed by a revival of 
metal mining. 
ee 


The Transportation of Ores and Metals 


N THE EARLY DAYS of American mining a 
I smelter was generally built wherever it was thought 

advisable to do so from the standpoint of ore supply, 
regardless of its location with reference to adequate 
and cheap transportation facilities. The smelter was 
erected first and freight rates were considered after- 
ward. Nowadays, freight rates are considered first 
and the smelter is established only if, and when, assur- 
ance is given that low transportation charges will be 
provided to insure a steady and large flow of ores and 
concentrates to the plant. 

Before the Interstate Commerce Commission was 
established, rates determined by the railroad were com- 
petitive when necessary, or monopolistic when possible. 
The system was subject to many abuses—rebates, cut- 
throat competition, and other related developments. 
Happily, this condition has been corrected. At that 
time little attempt was made to give the matter of 
transportation the attention it deserved. True, it often 
received the close attention of mining executives, but 
only a comparatively slight effort was made to segre- 
gate the interests of mining and smelting companies in 
transportation from the numerous others required in 
the conduct of a large enterprise. 

Gradually the older order changed. The I.C.C. was 
founded. The country grew by leaps and bounds. 
Manufacturing spread intensively over the eastern sea- 
board area and reached for the West. The transporta- 
tion of raw materials and finished manufactures became 
more and more complex. In fact, it became so complex 
that the undivided attention of specialists generally 
known as traffic managers was required. The traffic 
department of a large mining company is now a vital 
part of the machine. It has its fingers on the railway 
pulses of the country and is thoroughly familiar with 
the myriad rates, rules, and regulations that govern the 
shipment of a ton or a thousand tons of supplies and 
products from one place to another. It can bring about 
great savings by economical routing of materials. The 
importance of the work of such a department cannot be 
exaggerated. 

In view of the importance of the subject we have in- 
cluded in the market section of this issue a page of 
freight rates covering various metals, ores, and concen- 
trates between selected mining, smelting, and refining 
points. The data give a good picture of the cost of 
moving these commodities from mine to treatment 
plant. The points have been chosen so as to enable a 
general survey of transportation rates upon mineral 
products to be made. We believe this the first time 
any such comprehensive compilation has been published 
by a mining journal. From time to time we hope to 
add rates covering territory not now included in the 
scope of the table, and we ask the indulgence of our 
readers if they find the rate they are particularly in- 
terested in omitted. 

A little study of the compilation will amply repay 
itself, as many interesting facts regarding present-day 
transportation conditions are disclosed. For example, 
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the railroad companies are meeting with strong com- 
petition from ocean carriers in the transportation of 
copper from far western points to the eastern seaboard. 
This is because the water rate from Pacific to Atlantic 
points is only about $4 per ton via the Panama Canal, 
Hence, Montana shippers, to take one case, can send 
their copper by rail to the Pacific Coast for about $7 
per ton, load it on vessels, and send it by water to 
Atlantic seaboard refineries for about $4 more (exclu- 
sive of transfer charges). The all-rail rate is about 
$16.50 per ton, so that a considerable saving may be 
made. Similarly, Arizona shippers can ship through 
the Gulf ports. The table also brings out the variation 
in freight rates on ores and concentrates with the 
value of the product shipped. The actual metal or 
mineral content is a subordinate consideration. 

Transportation charges are such a significant element 
of production and marketing costs that they may be a 
controlling factor in determining whether a mineral 
product can be successfully mined and sold. This is 
especially true of the non-metallics, which are of low 
value compared with metalliferous ores and concen- 
trates and consequently cannot stand high freight 
rates. As a matter of fact, the area in which many 
non-metallics can be shipped—and this applies prin- 
cipally to the heavy bulky products—is limited by the 
railroad charges. 

For the present we contemplate publishing the table 
in the first issue of each month. The rates quoted are 
those in effect at the time of publication and are estab- 
lished by the I.C.C. As such they are subject to change 
by the regulations and decisions of that organization. 
These changes may occur before they can be given pub- 
licity in our pages, but generally ample notice is provided. 
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Quarry and Mine 


HAT IS THE DIFFERENCE between a quarry 
W= amine? Let Mr. Edison answer offhand, 
if he can, in a few words. Let him not say that 
a quarry is open to the sky, a mine shut off from the 
heavens. The iron mines of the Mesabi, the Utah Cop- 
per deposits, are iron and copper mines, not quarries. 

The publishers of a “Directory of Mines and Quar- 
ries” write to us concerning this matter. “The prob- 
lem,” they say, “is properly to define ‘Mine’ and 
‘Quarry.’ We must place each company under one of 
these two classifications. The difficulty arises from the 
fact that certain minerals fall naturally into a sort of 
‘twilight’ zone, which might be called either a mine 
or a quarry. Included in this class are asbestos, mica, 
talc, feldspar, fluorspar, gypsum, magnesite, etc., which 
seem to have adopted the name either of ‘mine’ or 
‘quarry,’ presumably according to the ultimate destina- 
tion of their products.” 

The dictionary does not help us out very much in 
this matter. Webster defines a mine as “A subter- 
ranean cavity or passage: especially a pit or excava- 
tion in the earth, from which ores, precious stones, coal, 
or other mineral substances are taken by digging: as, 
a gold mine; an asphalt mine;—distinguished from the 
pits, called quarries, from which stone (as for building 
or for making lime) is taken.” 

This definition would seem to place the cavities 
whence the non-metallic minerals (as well as the metal- 
lic minerals) are taken, as mines, whether open-cast or 
underground, but elsewhere under “quarry” the dic- 
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tionary states that where the distinction is drawn be- 
tween “mine” and “quarry,” “mine denotes under- 
ground workings and quarry denotes superficial.” So 
the issue is muddy. 
One of our staff offers the following definition: 
“Mine is the more comprehensive term. All quarries 
are mines. Why not establish this distinction: a quarry 
(from quadrare: to square—to hew) is an open-cut 
mine producing massive blocks which only need shap- 
ing or trimming to be ready for the market. 
“Then 
granite quarry 
marble quarry 
slate quarry 
limestone quarry (if used 
for building blocks) 


asbestos mine 

placer gold mine 

iron mine 

clay mine 

feldspar mine 

gypsum mine 

magnesite mine 

fluorspar mine 

mica mine 

tale mine 

limestone mine (if used 
for flux).” 

We shall be glad to have our readers frame a better 
definition if they can. When is a mine not a mine? 





Internationalism and the Mining Industry 


ANY PEOPLE in this country who think them- 
M selves at least 100 per cent Americans believe 
that we as a nation should maintain a hands-off 
policy with respect to foreign countries, particularly 
Europe, and let the victims of the World War—and this 
includes all the combatants—get along as best they can. 
They argue that we have done enough by our part in 
bringing the war to a conclusion, and that we should 
not further entangle ourselves in European affairs. 
They point to the present prosperity of this country as 
contrasted with the continued unsettled conditions in 
Europe as evidence that we are gainers by a policy of 
isolation such as this country has so far maintained. 
That we are now in a period of prosperity is evident. 
Those who have invested money in the industries of 
the country are in general getting a satisfactory return 
on their investments, and men who are willing to work 
have the opportunity to do so. The United States is 
prosperous, but is it possible that it is prosperous ae- 
spite conditions in Europe and despite the present high 
tariff? Would it be more prosperous, and would the 
prosperity be longer continued, if conditions abroad 
were satisfactory? 

Let us consider the international situation from the 
standpoint of the industries that we are most inter- 
ested in, and about which we have the most available 
data. Why is the price of copper low compared with 
that of other commodities, and why has it been found 
impossible to maintain the 17c. level during the last few 
weeks? The answer may be largely found in the ex- 
port market. Despite the great scarcity of copper 
abroad, and the immense potential demand, Europe took 
less copper last year than in pre-war years, and so far 
in 1923 exports have also been slightly less than the 
pre-war average. In the last few weeks copper buying 
in Europe has been almost negligible, owing to the 
French invasion of the Ruhr and to upset exchanges 
growing out of that and other political and financial 
disagreements. If the foreign demand for copper had 
continued during the last few weeks even on the former 
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modest scale, it is unlikely that the recent recession of 
the price below 17c. would have occurred. And if suffi- 
cient credits were available in France, Germany, and 
Italy—to name our three most important potential mar- 
kets—the hydro-electric and other electrical develop- 
ments in those and other countries would require 100,- 
000,000 or 150,000,000 Ib. of American copper monthly, 
instead of the present supply of a little over 60,000,- 
000 Ib., and the price might be 20c. instead of 17c. 
Why has the lead market been weaker recently, the 
price dropping below the 8c. level at the same time 
that domestic consumption is at a record rate and that 
supplies for prompt delivery are extremely scarce and 
command a premium? This is a most unusual condi- 
tion. The reason is simply that European demand is 
dropping off; European prices have weakened be- 
cause consumers cannot afford to buy, and lead is there- 
fore being shipped to this country, weakening’ the 
market here. French demand, especially, has diminished. 
Owing to lack of credits, the rebuilding of the devas- 
tated areas, for which large quantities of lead and zine 
would be required, has been curtailed. In England, 
the building industry has also seen troublous times. 
. Why has zine declined? Because there is no longer 
any chance for exports from the United States to 
Europe, owing to lessened industrial activity abroad. It 
was these very exports which last year assisted greatly 
in sending the price up to nearly 8c., and it was the 
resale in the domestic market of zinc already sold for 
future delivery abroad that started the price recession. 
What of silver? What would be the price of foreign 
silver—on which domestic producers are so soon going 
to be dependent—if the European countries were able to 
resume silver coinage; if they had not been compelled to 
melt their silver and throw it on the market; and if those 
countries that have managed to retain silver coinage 
had not found it necessary to make a drastic reduction 
in its fineness? If financial conditions are straightened 
out in Europe, there will be a market for a lot of silver. 
The international situation is not, therefore, one 
which the mining industry in this country can afford 
to forget. It appears to be money in our pockets to 
have European political conditions stable, and to have 
European financial affairs adjusted so that the metal 
supplies so urgently needed abroad may be bought. 





Canada and the American Institute 


R. E. P. MATHEWSON, as president of the 
M A. I. M. E., was the honored guest of the Cana- 

dian Institute recently at Montreal, and on that 
occasion claimed—it is reported by Mr. Alexander Gray 
in our issue of March 17—to be “the first Canadian- 
born president of the American society.” This is a 
curious error; evidently he forgot that three of his pred- 
ecessors in the presidential office had been Canadians. 
Richard P. Rothwell, the editor of the Engineering and 
Mining Journal, was president in 1882. He was born at 
Oxford, in what was then Upper Canada and is now the 
Province of Quebec. James Douglas, who was twice 
president, in 1899 and 1900, was born in the city of 
Quebec. Mr. David W. Brunton likewise was president 
twice, in 1909 and 1910. He was born at Ayr, in On- 
tario. It is no accident that five times—and now six— 
the president of the Institute has been a native of Can- 
ada, for our excellent neighbors of the North have given 
to the American mining and metallurgical profession a 
number of men of the first rank. 
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DISCUSSION 





“Engineering and Mining Journal-Press” is not responsible 

for statements or opinions published under “Discussion.” 

In many cases the views expressed are diametrically 
opposed to editorial policy and belief. 
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- Silver Supply and Demand 


THE EDITOR: 

Sir—The article recently published regarding silver 
contained the suggestion that those interested in a 
higher market price for silver should encourage and 
develop the use of silver. Demand and supply control 
prices, despite all efforts of individuals (or groups of 
individuals) seeking to effect an artificial control, 
though it is likewise very true that the producer some- 
times receives a small portion of the market price, due 
to improper methods of marketing. 

Form your marketing association or export associa- 
tion—but do not stop there! As the writer indicated, 
the interest and carrying charges on large stocks of 
silver will tend to defeat the purpose for which the asso- 
ciation was formed. You must endeavor to increase the 
demand for silver. 

The miner and silver producer are essential entities in 
our commonwealth. They are entitled to use every law- 
ful method to advance their interests, just as the bankers 
are so entitled to advance their interests. Of course 
such endeavors should be toward their own good and 
the good of the commonwealth. I believe that the above 
is plain Yankee doctrine and not Bolshevism or Socialism. 

Demand silver money—not free silver, but encourage 
the use of silver coins and Treasury certificates for 
silver coins. The banker says “Pay by check,” advanc- 
ing some good reasons therefore. He is legally and 
lawfully advancing his interests. Pay by check restricts 
the use of coins, and, developed to its full extent, would 
close the silver mines, as sufficient would be produced 
as a byproduct in lead and copper smelting. Meet the 
banker halfway. Deposit your money in the bank, 
but when you change a five or ten dollar bill, say, 
“Silver, please!” It may wear out your pockets, but it 
will furnish money to buy new pockets. At home, ask 
the keeper of the family budget to keep the “petty cash” 
in silver, to pay all small bills in cash (silver). Tell 
the butcher, the baker, and the candlestick maker what 
you are trying to do. His good includes your good, for 
if you get a higher price for your silver you will have 
more money to spend with him. 

Now, ask your representative in Congress to strive 
for legislation to limit Treasury notes and Federal 
Reserve bills to a ten dollar or higher denomination. 
Allow no legal tender below that amount except coins 
and Treasury certificates for coins. We do not question 
Uncle Sam’s credit, but we are trying to sell silver. “.e 
are helping Uncle Sam to make money, for he wi". buy 
our silver at one dollar per ounce and he will sell it at 
from $1.29 to $1.85 per ounce as coins. Tnat will give 
Uncle Sam a good profit. : 

Just remember to say, “Silver please!” 
Albany, N. Y. JOHN F. LYON. 


A Suggestion to the Independent 


Silver Producer 
THE EDITOR: 

Sir—I have observed your comments on the recent 
action of the Director of the Mint in accepting tenders 
for future delivery of silver under the terms of the 
Pittman Act and his ruling that when these tenders 
shall have reached the total amount of repurchases, 
the act will automatically become inoperative. You 
suggest that the situation of the “independent” pro- 
ducer that does not market his metals or bullion 
through one of the large smelting companies, who are 
the vendors of 95 per cent of the silver sold, is rather 
uncertain. 

It seems to me that his course is clearly indicated. 
I should say that he ought immediately to prepare 
affidavits as to the domestic origin of the silver in the 
ores produced from his mine during the period from 
Jan. 17, 1920, until May 17, 1920, and immediately 
make formal tenders to the Director of the Mint of the 
quantity of silver therein contained. This is, of course, 
providing he has not already done so. As the date of 
the completion of the repurchases approaches, he 
should also, of course, make daily tenders to the 
Director of the Mint of silver contained in the ore that 
he produces from day to day. You will recall that May 
17, 1920, is the date on which the world’s price for 
silver fell below $1 and the repurchase provision of 
the Pittman Act became effective. At that time, it was 
agreed between the Director of the Mint and the smelt- 
ing companies that silver taken from the mine after 
Jan. 17, 1920, should be salable by them under the terms 
of the act. This arbitrary period of four months was 
presumed to represent the average length of time con- 
sumed in smelting and refining the ores and preparing 
the silver for market. As a matter of fact, silver in 
many zinc ores is in the various processes of metallur- 
gical treatment for from six to eight months; silver in 
cyanide ores may not be recovered for from thirty to 
forty days after the ore first reaches the crushing 
plant; on the other hand, the period might not be more 
than ten days. The length of time would depend upon 
the process used, whether leaching or agitation, and 
whether the precipitation was by zinc dust or zinc shav- 
ings. Silver-lead ores might not be more than ten 
days in a smelter when they are treated by roasting, 
blast-furnace smelting, and the Parkes process for re- 
fining the silver. The period of four months was 
arbitrarily fixed upon as being the average period in 
which ores are in process. 

In considering this question, two facts should be 
borne in mind: 

1. No attempt has ever been made to compel the 
vendor of silver to make any physical identification of 
the particular lot of metal that he was selling, whether 
with respect to locality or time of production. Silver 
that was actually produced in Peru during January, 
1919, could’ have been sold as Pittman Act silver, pro- 
vided it was accompanied by an affidavit from a miner 
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as to the domestic production of a similar quantity of 
silver and an affidavit from the smelter to the effect that 
he had received ore containing such a quantity and had 
begun or was prepared to smelt it in his plant. The 
affidavit merely established quantity, not identity. 

2. The Pittman Act was a transaction between the 
government and the miners—that is, the original pro- 
ducers of silver. The smelting companies really had 
nothing to do with it, except that the ores usually 
passed through their hands. This fact is emphasized 
strongly in the recent conference at Washington, when 
it is pointed out that the priority of purchases is de- 
termined by the time at which the ore is taken from 
the mine, not the time when the metal is actually 
marketed. For convenience, the date of delivery to the 
smelter must be used, for the reason that ores are first 
weighed and sampled accurately when they pass through 
the sampling plant at the smelter, or on their way to 
the smelter. A comparable date with respect to ores 
milled in cyanide plants at the mine would be the date 
of delivery of the ore to the mill and its original 
sampling in the cyanide plant. 

In view of these facts, it might be argued that 
there was no adequate reason for accepting affidavits 
covering silver mined during the four-month period 
just preceding the date on which the first purchases 
under the Pittman Act were made. Up to that date, 
May 17, 1920, all miners were on approximately the 
same basis. Those who had sold their ore to smelting 
companies had received the prevailing world’s price for 
silver (subject, of course, to the deductions provided in 
their regular contract) and the small “independent” 
vendors had likewise marketed their silver at the world 
price, which prior to that time was more than $1 per 
ounce. A better plan might have been devised than 
accepting affidavits covering silver mined during the 
preceding four months. 

Irrespective of the reason for establishing this policy, 
it seems to me that it should apply alike to every miner 
of silver-bearing ore. In other words, every miner 
should be allowed to sell at the Pittman Act price the 
quantity of silver contained in the ore that he produced 
between Jan. 17, 1920, and the date, hereafter to be 
established, at which the total repurchase shall have 
been completed. That, it seems to me, is the only fair 
and equitable way out of the problem, and the plan has 
the added merit of simplicity. 

If all producers are treated exactly alike in this re- 
spect, the plan to accept tenders of silver for future 
delivery as outlined in the recent pronouncement by 
the Director of the Mint is entirely reasonable. The 
procedure will eliminate an economically wasteful race 
to convert silver-bearing materials at the smelters into 
marketable bullion and it will prevent a conceivable 
“line-up” of motor trucks carrying silver. bullion to the 
mint in the final hours before the total repurchases shall 
have been completed. 

A great many producers of silver cyanide bullion 
sell their product to such plants as the Selby smelter, 
in California, for refining. I do not doubt that many 
such companies have already delivered to the smelting 
company affidavits as to the production of silver in ores 
mined during the four-month period in the early part 
of 1920. 

I should say that the independent producer, who has 
been accustomed to make his own bullion and ship it 
to the Director of the Mint, should proceed forthwith, 
if he has not already done so, to prepare affidavits in 
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the regular form as to the domestic origin of the silver 
actually mined by him from Jan. 17, 1920, until May 
17, 1920, and to tender to the Director of the Mint for 
future delivery a quantity of silver equivalent to the 
amount contained in that ore. 

If there is no thought of trying to determine the 
actual identity of any bullion so sold, I do not see on 
what ground the Director of the Mint could discrimi- 
nate between such tenders and the tenders that already 
have been accepted from the principal vendors for de- 
livery of silver that presumably is now in process. 

Salt Lake City, Utah. ARGENTUM. 

Se 


Amount of Silver Used in Coinage 


THE EDITOR: 

Sir—The various discussions and studies of the silver 
situation recently published fail to show the very im- 
portant fact that the amount of silver actually coined 
by the mints of the world far exceeded the amount of 
silver produced by the mines. Of course this means 
that a large amount of silver ware, ornaments, etc., was 
melted up and coined to meet the necessities of a war- 
stricken people. The figures are, however, impressive, 
amounting to a total of 1,746,758,000 oz. of silver 
coined in the seven years 1914 to 1920 inclusive, or 
249,541,258 oz. annually minted, contrasted with a total 
production for this same period of only 1,220,400,000, or 
175,500,000 oz. annually. This shows a shortage, for 
coinage alone, of 526,700,000 oz., and leaves the large 
amount of silver used in photography, silver ware, and 
the arts generally to be accounted for. As has often 
been pointed out, the silver market is, however, governed 
by the buying of India and China, whose buying power 
is largely a matter of good harvests; they are the real 
dominating factors in the “Silver Question.” Never- 
theless, the above-stated facts are worthy of serious 
consideration at a time when specie payments are 
needed, and even England has found it necessary to 
debase her currency. The figures given are those of 
the Director of the Mint. WALTER HARVEY WEED. 

Tuckahoe, N. Y. 


ne 


The Laws of Crushing 


THE EDITOR: 

Sir—In reading John Herman’s article on “The Laws 
of Crushing” in the March 17 issue of the Journal- 
Press several points came to my mind. I do not disagree 
in principle with the deductions made by Mr. Herman, 
but simply want to point out the many ramifications to 
the general subject of grinding and how difficult it is to 
apply any law that will fit more than a few cases without 
requiring material alterations or many correction factors. 

The Hardinge Company has often been asked to run 
tests on a few tons in an experimental mill. We usually 
find, however, that such experiments mean little or 
nothing, for the conditions of a test are generally far 
different than those found in practice. 

We have tried for a number of years to work out 
some formula which would aid in determining what 
would happen under certain given conditions. Today, 
after having analyzed the results of more than 500 dif- 
ferent operations, both from a technical and practical 
standpoint, we still feel much at sea when attempting 
to lay down general rules to follow. Inasmuch as the 
up-to-date engineer dislikes empirical formulas, the only 
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real way to estimate closely what may be done under 
given conditions is to interpolate the results of similar 
operations, and modify the figure so determined, ac- 
cording to our best judgment. 

The following are a few of the factors which must 
be taken into consideration when predicting the prob- 
able output of a ball mill under given conditions: 

First, what is the capacity per unit going to be? 
As a general rule, it is found that the greater the 
capacity per unit, the greater is the efficiency of grind- 
ing, although this does not necessarily hold true for 
certain materials. 

Second, what character of material is to be ground? 
Even materials of apparently the same physical char- 
acteristic sometimes vary 50 per cent in their resistance 
to grinding. Even some ores taken along the same vein 
and in the same property change to a surprising degree. 

Third, the size of the material going through the mill 
is an extremely important factor, for unless the grind- 
ing media are so adjusted as to break the coarsest 
feed on the first blow, the operation will be far from 
efficient; on the other hand, if the blow is too great 
and either overgrinds the material or expends unneces- 
sary energy, wearing out the grinding media and lining, 
the efficiency is again reduced. Theory or no theory, 
practice has shown almost without exception that so far 
as efficiency of grinding is concerned, step reduction, 
either within the mill itself, or in a series of mills, has 
proved most economical, although the initial outlay of 
equipment is sometimes more than conditions would 
warrant, especially in plants of small capacity. 

Fourth, the character of product desired is another 
extremely important point. Here, again, step reduction 
is a factor. Capacity is greatly dependent upon the 
final reduction necessary and the amount required 
through a given mesh. Some materials break down 
readily to a given size, say 48 mesh, being hard to re- 
duce below that point. Other materials possess just the 
opposite characteristics. This factor is largely depend- 
ent upon the structure of the particle. 

Fifth, is the grinding to be wet or dry? The opera- 
tion of a mill grinding wet is considerably different 
from that when grinding dry. When grinding wet the 
material is “lubricated,” one might say. Again, the 
water tends to float out the fine material from the 
coarse. On the other hand, the dry material tends to 
remain in one place longer, and thereby is more likely 
to be struck rather than have the grinding media work 
on too thin a mass, as often happens in wet grinding. 
The moisture content in grinding dry is just as impor- 
tant as when grinding wet. A material which is bone 
dry flows readily, but when carrying from 3 to 10 per 
cent of moisture, depending upon the material, it tends 
to pack, becomes inert, and seems to resist grinding to 
a much greater degree. One of the empirical formulas 
which applies to a few cases is that for every per cent 
increase of moisture content from a bone-dry state, 
efficiency of grinding decreases 10 per cent, up to 5 or 
6 per cent; then the effect of moisture is even more 
pronounced, and finally the grinding ceases altogether 
somewhere between 8 to 15 per cent, again depending 
upon the class of material being ground. The effect of 
this moisture on the fineness is difficult to predict, as so 
many factors come into play, but, generally speaking, 
an increase in moisture decreases the fineness when the 
capacity is held constant. 

When grinding wet, more uniformity of operation is 
noted, although here again the results obtained from 





Vol. 115, No. 18 


the same size of mill operating under apparently similar 
conditions often give diametrically opposite results. 
For instance, I have in mind a 6-ft. x 22-in. Hardinge 
ball mill which gives maximum fineness at a moisture 
content of about 33 per cent, whereas another mill of 
the same size with approximately the same ball load 
on a property not one mile away grinds to the same 
fineness, operating at the same speed, but the moisture 
content must be kept at about 52 per cent to obtain 
maximum efficiency. None of the other factors were 
different to any appreciable degree. The superinten- 
dents of both plants are men of high caliber and much 
interested in the theory of grinding, and they have done 
a great deal of experimental work, and exchanged ideas. 
But with all this, the results are as stated. 

Sixth, what shall be the speed of the mill? This 
determines not only the number of impacts per revolu- 
tion, but the amount of energy exerted per impact. 
When the mill is speeded up, the balls, instead of roll- 
ing down the incline, hitting many points, will either 


hit no point except that at the bottom, or will hit just . 


a few on the way down. Offhand, one would say that 
a higher speed would be best for coarse crushing, for 
then the entire energy would be exerted at the bottom, 
and not distributed all the way down; and that for fine 
grinding the speed should be slow, so that the balls 
would roll rather than cascade. This is true to a de- 
gree, although the results often seem to be contradic- 
tory. 

Seventh, the ball or pebble load is one of the most 
important items of all, for it is the proper adjustment 
of the sizes and quantity of grinding media which af- 
fects not only the capacity but the fineness. The action 
of the balls is that of both impact and attrition. The 
impact usually occurs near the surface of the pulp, or 
where the balls roll or fall down the incline, whereas 
the attrition occurs mainly within the mass, for when 
the mill is rotating and the entire mass is raised on one 
side, there is an internal movement in the mass of balls 
and pulp. The grinding which results is purely attri- 
tion, and, as a consequence, the greater the diameter 
the greater is the grinding effect. The inherent advan- 
tage of a short length but large diameter is thus evi- 
dent. The charge of balls with respect to the mill size 
must also be coupled with the number of cycles that the 
charge will complete during each revolution. For ex- 
ample, if the mill were charged exactly half full, and no 
slipping occurred within the mill, except at the surface 
where the balls and material run down the slope, two 
cycles would be made for each revolution. If this ball 
charge is reduced so that the charge covers only one- 
third of the shell, then, theoretically, three cycles will 
be made for each revolution. I say theoretically, be- 
cause actually, due to the internal slip, such is not the 
case, but this illustrates the point. When there is an 
increase of ball charge, giving more grinding mediums 
and greater superincumbent weight to do the effective 
grinding, the number of cycles per revolution is re- 
duced, and consequently the number of blows per ball 
per revolution is also reduced. Thus one condition 
tends to counterbalance the other. 

In many mills such as those at the McIntyre-Porcu- 
pine Mines Co. a lower ball load gives better results 
than the theoretically correct charge; in other mills 
such as those at the Miami Copper Co., loading the 
Hardinge mills as much as 6 in. above the center line 
gives the best over-all efficiency. The choice of the size 
of balls and the weight of the total charge depends upon 
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the hardness and maximum size of the pieces undergo- 
ing reduction. As is generally known, the larger the 
pieces being crushed the larger must be the size of ball. 
On the other hand, increasing the diameter of balls de- 
creases the number of balls which can be put in the mill 
for a given weight, and consequently reduces the num- 
ber of points of contact. Conversely, a smaller ball will 
allow more balls to be used, and more points of contact 
will result. The proper selection of the ball charge and 
proportioning of the ball sizes for the character of 
grinding to be done is a subject which can well be 
considered a specialty in itself, and no amount of theory 
has yet been able to apply a formula which would meet 
this situation, except only in the simplest cases. 

Eighth, the nature of discharge is important, for it 
determines the rate of removal of the finished or semi- 
finished material from the mill. Theoretically, it is best 
to remove the ground material just as soon as it is 
ready or finished. Practically, however, to do this 
would necessitate a mill with an infinite number of 
screen openings which would not clog, but would remain 
free enough to discharge all material as soon as ground. 
On the other hand, if this were done, what would hap- 
pen to the grinding media? Would there be enough 
cushioning effect of the semi-ground material left to 
prevent excessive wear? Here is a serious factor which 
must be taken into consideration. The ordinary forms 
of ball mills discharging through the trunnion do not 
attempt to remove only the finished material, but allow 
some of the oversize to be discharged from the mill 
along with it. 

If such a mill is to be operated in open circuit, the 
amount of ~ .size must be kept down, but if in closed 
circuit ~ .h circulating load is advisable, as has been 
thoroughly demonstrated by the operation of the conical 
mills in the test plant of the Mesabi Iron Co. I should 
say “thoroughly demonstrated on the particular iron 
ore as run through this mill,” for although it was 
definitely shown that this high circulating load greatly 
increased the efficiency of operation for this material. 
we have no right to assume that the same will be true 
for every other material. In fact in every case so far 
recorded where the operation has been carried out in 
accordance with good practice, the high circulating load 
has universally shown an improvement. This discharge 
effect is extremely important in dry grinding, for here 
there is no water to help the product discharge from the 
mill, and the operator must rely entirely upon its nat- 
ural flow. 

Additional factors might be mentioned, but I believe 
the ones outlined are considered the more important. 

Some time ago I figured out, to satisfy my own curi- 
osity, how many tabulations would have to be made if 
a capacity table were to be devised covering only the 
every-day requirements in grinding, and not the nu- 
merous special cases. Such a table would contain 66,000 
tabulations! HARLOWE HARDINGE. 

New York, N. Y. 
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Ore Horizons at Cobalt 


THE EDITOR: 

Sir—Judging from the article, “The Overestimation 
of Geological Skill,” in the March 24 number of the 
Journal-Press, it would seem that the writer assumes 
that because there is no zone of “secondary enrichment” 
in the Cobalt district it would be impossible for a geolo- 
gist to “correctly calculate the depth of enrichment” at 
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any of the mines in that district. I am not sufficiently 
familiar with the mine to which he refers to state 
definitely that such a calculation could be made in that 
case. I should like, however, to cite a case in the Cobalt 
district where the zone of enrichment has been proved 
to lie within a definite distance above a certain contact 
between two geological formations and where explora- 
tion work was directed to within these limits with satis- 
factory results. 

At the mine to which I refer the oldest geological 
formation, the Keewatin, consisting of much altered 
diabase, greenstone, etc., is overlaid with the Huronian 
conglomerates, slates, and quartzites. Both of these 
formations have been cut and probably covered by a 
disbase intrusion in the form of a sill, most of which 
has been eroded, leaving the Huronian exposed. After 
a certain amount of exploration and development work 
had been done, it became evident that the only section 
of the veins to carry “pay ore” extended from the Kee- 
watin-Huronian contact for a distance not exceeding 
100 ft. into the Huronian. As soon, therefore, as the 
position of this contact was known, operations were 
confined to within this limit, with entirely satisfactory 
results. 

Experience also proved that the character of the ore 
varied with the nature of the Huronian formation; 
The veins in the coarse-grained conglomerate, contain- 
ing large pebbles or boulders of granite, quartz, etc., 
were well defined and regular, usually high grade, and 
carried the value in the vein itself. In the slates the 
veins were small and irregular—often several parallel 
veins or stringers with native in the wall rock for a dis- 
tance of several feet on either side of the veins, so that 
the stopes in this formation were often more than 20 ft. 
wide. In the fine-grained conglomerate and quartzite 
the veins were usually narrow and low grade, with little 
silver showing in the wall rock. 

I think you will agree with me that a geologist 
familiar with such conditions at one mine is in a posi- 
tion to direct operations at other mines where the 
geological formation is similar, with a fair chance of 
success. Should these operations lead to the discovery 
of pay ore, “geological acumen” should receive some of 
the credit due, as well as “luck and pluck and common 
sense.” 

I should like to add that the case I have cited is not 
an isolated one, but that the same conditions apply to 
many of the mines in that district, including some of the 
largest producers. Although the zone of enrichment is 
limited vertically, this is made up for by the great 
number of the veins, most of which are high grade. 

As the Keewatin-Huronian contact is fairly regular, 
its approximate position may be estimated over a con- 
siderable area, when only a few points on it are known 
and the principle is applied during the early stages of 
the development of the mine. In the case to which I 
refer, however, it was decided to locate the contact over 
an extensive area (about 300 acres). Numerous dia- 
mond-drill holes were put down from the surface and 
from the underground workings to cut the contact and 
to determine the nature of the Huronian formation, 
and from the data thus obtained a contour map was 
made of the upper surface of the Keewatin. Later a 
clay model was made from this map. As practically all 
the mine workings were above the Keewatin, they were 
made to scale from material suited to the purpose and 
placed in position on the model. JOHN W. SHAW. 

Annapolis Royal, N. S. 
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Metallurgical Engineers of Note 
LAWRENCE ADDICKS 


light as possible on the question, “What manner 

of man is this person Lawrence Addicks?” To 
that end we have adorned it with a portrait that is at 
least a fair likeness of him as he appears today. Before 
proceeding with what 
the cinema people call 
“human-interest stuff”— 
necessarily the most 
illuminating part of the 
sketch—we will devote a 
few of the 714 words 
(count them) that the 
page holds to a statisti- 
cal résumé of his career. 
Born in Philadelphia, 
March 3, 1878; grad- 
uated from M. I. T., June, 
1899; married, June 20, 
1899; draftsman for 
Santa Rita Copper Co., 
1899; assistant to the 
superintendent Raritan 
Copper Works, 1900- 
1905; chief engineer De 
Lamar’s Copper Refining 
Co., 1905-1906; superin- 
tendent U. S. Metals Re- 
fining Co., 1906-1914; 
consulting engineer, 1914 
to 1923; author of “Cop- 
per Refining,” a standard 
book on the subject; 
since 1915, a member of 
the U. S. Naval Consult- 
ing Board. Member of 
numerous clubs and tech- 
nical societies. M. I. T. 
courses have a reputa- 
tation for being pretty 
stiff, but Mr. Addicks 
absorbed all that was 
offered in both electrical and mechanical engineering in 
four years. Ten days after graduating he established 
the firm of Addicks & Addicks, the other member being 
Mary Maulsby O’Brien, and departed for New Mexico, 
where he took his first job at $75 per month as general- 
utility man for the superintendent of the Santa Rita 
Copper Co., where a number of lessees were gouging 
rich copper ore from the ground that is now being steam- 
shoveled by the Chino Copper Co. Mrs. Addicks, who 
has always been business partner, guide, philosopher, 
and friend to her husband, made the first home of her 
own in an adobe hut at Santa Rita. In the course of a 
year nothing of particular value developed at the New 
Mexican prospect, and the young couple returned East. 
Next Mr. Addicks accepted a job at the newly built 
Raritan Copper Works, which had a refining capacity of 
12,000,000 lb. of electrolytic copper per month. Mr. 
Addicks bows low to Lady Luck—we suspect he accords 
her too much credit, in fact—for landing him in this 
position. This first big plant of its kind was built 
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LAWRENCE ADDICKS 


largely on an empirical basis, nobody in those days 
having any definite idea of the exact whys and where- 
fores of what transpired in the electrolytic vats. Young 
Addicks, as assistant to the superintendent, was turned 
loose to study the electrolytic deposition of copper; and 
study it he did. He has 
been studying and apply- 
ing the results of his 
study ever since. He dis- 
claims knowing all there 
is to know about it now, 
but most of those who 
have copper to refine 
seem to think that he 
knows a little more than 
anybody else. That is 
the reason that he is 
consulting engineer for 
the American Metal Co., 
for the Cerro de Pasco 
Copper Co., for a Belgian 
company that is building 
a refinery near Antwerp 
for the treatment of Con- 
gocopper, and for a Span- 
ish company that has 
just started a plant at 
Cordova to refine cement 
copper. In 1918, the 
“firm,” in the dual capac- 
ity of member of the 
Naval Consulting Board 
and consulting engineer 
for the Burma Corpora- 
tion, went around the 
world. It mixed lead- 
zinc metallurgy with 
government diplomacy 
and had a good time in 
—among other places— 
China, Japan, India, Gib- 
raltar, Egypt and London. 
Keen, competent, and successful engineer though he is, 
many who know him best contend that Mr. Addicks 
should never have followed so prosaic a career. They 
think he should have developed his latent artistic talent 
as a musician, a painter, an actor, or a writer of fiction. 
If not this, they say he should have studied law; then 
he could have become a politician, then a statesman, and 
then in due course a habitual, instead of a casual, after- 
dinner speaker. Those who attended the banquet of the 
A.I.M.E. at the Waldorf on Feb. 17, 1920, at which Mr. 
Addicks was toastmaster, can appreciate the reason 
for this. We should like to—but cannot—reproduce 
page 502 in the FE. & M. J. of Feb. 21, 1920. There 
appears conclusive evidence that one of the consummate 
after-dinner roasters of all time is “wasting” his genius 
building copper refineries. Seriously, Lawrence Addicks 
is one of those rare men who have both the ability and 


habit of doing exceptionally well anything that they 


undertake; he is one of the really brilliant men in the 
profession. 
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View of part of Lead and Homestake surface plant. Note open cut 


Geology of the Homestake Orebodies and the 
Lead Area of South Dakota—lI 


The Formations Found in the District—Mineralogical and 
Structural Features, With Their Relation to the 
Deposition of the Gold and Associated Metals 


By J. O. HOSTED AND L. B. WRIGHT* 
Geologists, Homestake Mining Co., Lead, S. D. 


the city of Lead, which is in the northern Black 

Hills of western South Dakota. The underground 
workings extend northwest from the Ellison shaft, on 
the south slope of Gold Run Gulch, to the south slope 
of Deadwood Gulch opposite Central City. The north- 
western part of the workings represents the earlier 
seat of operations and is a source of production at 
present through the open-cut mining operations. The 
underground mining is now confined mostly to that 
part of the workings nearest Lead. 

More than two years have been spent by the writers 
of this paper in studying and mapping the orebodies. 
A detailed description of the methods used in this 
work appeared in the Dec. 3, 1921, issue of the 
Engineering and Mining Journal. 


[os HOMESTAKE MINE is situated almost in 


BRIEF HISTORY OF THE MINES 


For some time previous to 1875, rumors of gold in 
the Black Hills reached prospectors in other districts, 
but owing to the treaty then existing between the 
government and the Sioux Indians, who held the hills as 





*The writers of this article express their sincere thanks to B. C. 
Yates, superintendent of the Homestake mine, and to R. G. Way- 
land, assistant superintendent, for the opportunity of making this 
study; to J. D. Johnson, assistant chief engineer, for criticism of 
much of the manuscript; and also to Sidney Paige, of the U. S. 
Geological Survey, for many helpful suggestions. The photographs 
were lettered and many of the tracings made by K. D. Pyle, of the 
engineering department of the Homestake. Photographs and 
Photostats were made by A. Lease, of the engineering department. 


their reservation, several attempts by white men to 
penetrate the promising area were discouraged by the 
government. However, in 1875, under the authority 
of the Secretary of the Interior, a protected party 
which ineluded W. P. Jenney and Henry Newton, geol- 
ogists, visited the hills, but confined most of their 
investigations to the southern part and did not reach 
the Lead district. 

Two prospectors, Frederick and Moses Manuel, are 
said to have discovered the Homestake orebody at a 
point where the south end of the open cut is now 
situated. This was in April, 1876, and the Highland 
and Golden Star claims were located later in the same 
year. Owing to the vegetal growth and talus, it was 
not possible for these pioneers to recognize the mag- 
nitude of their discovery or the geological relations of 
the various outcrops. 

In 1878 four companies, the Homestake, Father De 
Smet, Highland, and Deadwood Terra, were organized 
and developed their holdings. Not long afterward, 
they were operated under one management and ulti- 
mately came to be the Homestake Mining Co. through 
acquisition of the adjoining claims by the original 
Homestake. The old names as they apply to the dif- 
ferent parts of the orebody are still in use. 

The development of the property up to 1885 was 
under the superintendency of Samuel McMaster, who 
was followed by T. J. Grier, to 1915, Richard Black- 
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stone, to 1918, and B. C. Yates, to the present time. 
During these years and until now the annual production 
has increased in the face of the great handicap of 
increased operating costs. The workings have continu- 
ally gained in depth without a falling off in the tenor 
of the ore on the lower levels. 

An 1,800-ton mill is being put in operation, which, 
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Sketch map showing general geology of the 
Lead district 


when running under favorable conditions, will probably 
exceed its designed capacity. The total tonnage treated 
in 1921 was 1,620,588, yielding an average of $3.89 in 
gold per ton. 

The relief of the district is marked, ranging in 
elevation from 4,700 to 5,725 ft. above sea level. Terry 
Peak, five miles southwest of Lead, has an elevation of 
7,071 ft., the highest peak in the northern Black Hills. 
The region comprises prominent hills, ridges, and broad 
gulches, many of which are forested with pine. 

Most of the hills are easily accessible, but in the 
section south of the Homestake workings, along the 
north side of Whitewood Creek, the hills and ridges 

Geologic 

Formations 
Pluma Formation 
Garfield Formation 
Northwestern Formation.. 


Ellison Formation 
Homestake Formation ... 
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are steep. The diorite porphyry stock in the north- 
west part of the district is also precipitous. Many of 
the hills and ridges have their longest dimensions 
striking northeast, their length in many cases being 
about three times the width, or about 3,000 ft. long 
and 1,000 ft. wide and reaching from 260 to 700 ft. 
above the creeks. Rhyolite usually caps the hills, and 
in many places the long narrow ridges are composed 
of quartzites. 

The outstanding topographical feature of the area is 
an artificial one—namely, the main Homestake open 
cut, which is about 4,400 ft. long and ranges in width 
from 50 ft. at its northern end to 1,000 ft. at the 
middle. It ranges in depth from 50 to 450 ft. More 
than 20,000 cu.ft. of rock is removed from the walls 
and bottom daily. 

Five months of winter, two of spring, three of sum- 
mer, and two of fall classifies the climatic conditions. 
The winters are long but mild, with considerable snow. 
The spring months are usually cool and moist. Heavy 
snowfall is common in May. The summer months, espe- 
cially July and August, are delightful, with warm sunny 
days and cool nights. Early falls are cool and pleasant. 
Cold weather and much snow can be expected during 
November. The snowfall for the year is considerable 
and aids toward furnishing a sufficient water supply 
during the summer months. Tie-ups on railroads due to 
climatic conditions during the winter months happen 
rarely and must be endured for only a day or two at the 
most. Hard windstorms are exceptional. 


PRE-CAMBRIAN RECORD 


The oldest rocks outcropping in this area we believe 
to be of Archzan age, and belonging to the Keewatin 
series. An estimate of the thickness of this series 
is approximately 20,000 ft. The rocks are quartz-mica 
schists, garnet schists, quartzites, slates, and phyllites; 
and green schists probably derived from basic igneous 
rocks. There are also beds of dolomitic limestone, 
considerably altered as a whole but in places remarkably 
fresh considering their age. Regarding the entire 
series, however, the dolomitic limestones constitute only 
an insignificant proportion. 

The series has been subdivided locally on a lithologic 
basis into several formations. This has been done in 
connection with our study of the Homestake deposits 
merely as an aid in correlation and is not intended to 
apply to outlying districts. (See table below.) 


GENERAL CHARACTER AND DISTRIBUTION 


Poorman Formation—The exposures of this forma- 
tion are mostly in the west, northwest, and northern 
parts of the district. At the junction of Poorman and 
Deadwood gulches, along the railroad track, a good sec- 
tion of this formation is exposed. Carbonaceous, 
banded mica schists and slates are the most abundant 


Thickness 
in Feet 
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They vary in color from light gray to dark 
gray, and are fine grained. The mica is chiefly 
muscovite. Some of the slates and schists are graphitic 
and pyritiferous. The pyrite is chiefly confined to the 
carbonaceous rocks. There are many narrow quartz 
stringers. Some are parallel to the bedding, but many 
cut the bedding at various angles. All of the rocks are 
schistose and tightly folded. The quartz stringers 
are much contorted and indicate tight folding; they 
are apparently of pre-Cambrian age. There is consid- 
erable cross-jointing. A few beds of garnetiferous 
schist are interbedded with this series. The upper part 
of the Poorman formation grades into the De Smet 
formation. - 

De Smet Formation—Exposures of the De Smet 
formation are plentiful around the north end of the 
main open cut, southwest of the De Smet shaft. The 
most striking characteristic of the formation is the 
abundance of small garnets. Most of the garnet schist 
is green to dark gray; the green is due chiefly to 
chlorite. The schists are finely foliated and appear 
bumpy, due to the garnets, which are seldom exposed 
along the schistosity and almost invariably are con- 
cealed by a thin layer of chlorite. Locally there are 
thin films of pyrite parallel to the schistosity, and in 
many places the rocks have crenulations, the majority 
of which trend across the schistosity, indicating two 
periods of folding. The transition to the Homestake 
formation is sharp and distinct. 

Homestake Formation—This formation is easily dis- 
tinguishable from all others in the series. Its outcrops 
are usually red and massive. The red color is due to 
the oxidation of the ferruginous minerals. The original 
formation was a siliceous, ferruginous, dolomitic lime- 
stone, somewhat banded and in places well preserved. 
The greater part of the bed is now cummingtonite 
schist. This almost complete recrystallization undoubt- 
edly took place contemporaneously with the folding. In 
some places the cummingtonite schist is altered to 
chloritic schist, this alteration probably taking place 
during the second period of folding (Algomian Revolu- 
tion). The bunches of cummingtonite crystals vary in 
length from one-half inch to one inch. Some are flat- 
tened out along the original bedding planes and others 
cross the bedding at various angles. In some instances 
the bedding is preserved and in others it is not 
perceptible. 

The formation is tightly folded and compressed and 
in a few places entirely pinched out. Most of the 
cummingtonite is black, though some is gray to green. 
Reddish brown garnets of the andradite variety occur 
irregularly. The formation is also characterized by 
quartz lenses and knots of various sizes. 

Ellison Formation—The Ellison formation overlies 
the Homestake formation and is characterized by its 
hard, medium-grained, ridge-making quartzites, some 
of which contain flakes of biotite. In many places 
they are fractured and appear as disconnected blocks. 
Under stress, the quartzites broke more easily than 
they bent; and the mica schists between them in some 
cases flowed around the broken ends of the quartzite 
blocks. Good exposures of the formation can be seen 
on the road to the mine office and Ellison shaft. 

The quartzites are usually between ten and thirty 
feet thick. They seldom contain sulphides. The mica 
schists are gray in color and quartzose; the mica is 
mostly muscovite. Above the quartzites and mica 
schists are found garnetiferous chloritic mica schists. 


rocks. 
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Folded pre-Cambrian stringers in the Poorman formation 


West Ledge Formation—This formation is repre- 
sented by gray-green, dolomitic, chloritic, siliceous, 
banded beds containing some cummingtonite. Weath- 
ered outcrops are usually red in color, due to oxides of 
iron. The series grades into banded, fine-grained, 
calcareous slate. Mineralization of the West Ledge 
formation has occurred locally, the type being similar to 
that in the Homestake formation but less complete and 
intense; however, at a few places it constitutes ore. 
It also contains much white quartz, in which ankerite 
is found. Similar white quartz and ankerite occur in 
the Homestake formation. This formation, like the 
others, is folded. Crystals of dolomite are prominent 
and can be recognized easily. The beds of the West 
Ledge are much more siliceous than those of the Home- 
stake formation, which fact explains, perhaps, the 
lower value. 

Northwestern Formation—The Northwestern forma- 
tion is so named because it is best exposed in the 
railroad cuts of the Chicago & Northwestern R.R. 
between Lead and Blacktail. It is essentially a green 
garnetiferous schist that is finely foliated. These 
garnetiferous beds are interstratified with thin mica- 
ceous quartzites. The formation contains little or no 
sulphides. Outcrops are usually green and show close 
folding. A thickness of 2,200 ft. of nearly uniform 





Low plunging anticline, west ledge, 900 level, 
Ellison formation 
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material suggests that conditions for accumulation were 
constant for a fairly long period. Only a few short, 
rapid changes must be inferred to account for the 
presence of the thin micaceous quartzites. The garnets 
are of the same size and variety as those occurring in 
the other formations. The contrast between the North- 
western formation and the underlying and overlying 
formations is distinct and sharp. It contains few 
quartz stringers or lenses and is less resistant to 
erosion than are the others. 

Garfield. Formation—This formation is far removed 
in general appearance from the others. It is prom- 
inent as a ridge maker and resistant to weathering 
actions. It is locally known as the Iron Dike, because 
of its iron content and long, dike-like outcrops. It 
is the thinnest formation of the series, and is essen- 
tially a hard, fine-grained, banded, ferruginous, cherty 
quartzite containing some carbonates. The bands are 
black and red and about an inch in width. In many 
places it is highly pyritiferous and has been mined 
for the iron sulphides. Graphitic schists lie usually 
immediately above the quartzite and are also pyritif- 
erous. In places the sulphides have been oxidized to 
sulphates, producing outcrops of yellow-ocher color. 
The quartzite resembles certain phases of the iron- 
bearing Soudan formation of the Vermilion Range of 
Minnesota. 

Pluma Formation—The uppermost formation in the 
district can best be studied at Pluma, about a mile and 
a half east of Lead. It is principally made up of an 
interbedded series of. green garnetiferous schists and 
carbonaceous clay slates. The green schists are 
micaceous and chloritic and usually finely foliated. 
Some garnets are about the size of a pinhead; others 
vary from this size up to an eighth of an inch in diam- 
eter. The clay slates are gray-black and fine grained 
and in places pyritiferous. The pyrite is usually in 
thin veinlets. The thickness of the clay slates exceeds 
that of the schists. The total thickness of both slates 
and schists is about 4,000 ft., this constituting the 
total thickness of the formation in the district. 

There are other formations above the Pluma forma- 
tion and they may be a continuation or repetition of the 
same rocks due to folding, but inasmuch as they lie 
outside of the area under discussion they have not been 
studied in detail. . 

It is estimated that the Keewatin series in the north- 
ern hills is 20,000 ft. thick and the total thickness of 
the eight formations in the Lead district is approxi- 
mately half this figure. 

The Amphibolite (Keweenawan Series)—This series 
intrudes the formations of the folded Keewatin series. 
There are two classes of dikes based on color alone, the 
green basic dikes and the dark-green basic dikes. The 
green ones predominate, some having a diabasic texture. 
The coarse-textured dikes of both classes resemble 
pyroxenites and gabbros. The darker dikes are medium 
to fine grained and may be classed as dolorites. A few 
display a poorly and faintly developed schistosity. The 
green amphibolite dikes are easily recognized in this 
district by their lack of schistosity and their coarse 
texture and mottled appearance. They are lacking in 
sulphides. The dense black dikes, however, have some 
sulphides, but never in appreciable amounts. One con- 
tact zone between the mottled green dike and schist 
contains garnets of considerable size. The majority 
of the dikes are about 50 ft. wide. 

Only the base of the Cambrian formation remains 
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in this area." It rests unconformably upon the upturned 
Keewatin formation and Keweenawan intrusives. The 
Cambrian formation is often capped by porphyry and 
in many instances contains the porphyry in the form 
of sills and dikes. The lowest member of the base is 
usually a conglomerate, which averages about 12 ft. 
in thickness. This conglomerate is made up of rounded 
white quartz pebbles, several inches in diameter, and 
fragments of pre-Cambrian rocks. The cementing 
material is usually found to be silica, carbonate, and 
limonite. The portions of the conglomerate that have 
limonite for cementing material are usually auriferous. 
The limonite was probably derived in part from sul- 
phides, which were introduced at the time of or imme- 
diately following the rhyolite intrusion, replacing the 
original cementing material. Developments in the 
conglomerate are known as the “cement workings,” 
which are to be found on the ridges north, east, and 
west of the main open cut. They have long ago been 
abandoned. 

Directly over this basal conglomerate is usually a 
medium-grained quartzite, upon which rests a fer- 
ruginous dolomite, which in turn is capped by shales. 
The dolomitic bed immediately above the quartzite is 
the principal ore horizon. Smaller and lower-grade 
oreshoots have been found above. The ore deposits in 
the Cambrian are replacements of the calcareous and 
dolomitic portions, the solutions ascending through fis- 
sures in the underlying rocks. The age of these 
orebodies we believe to be the same as that of the 
Homestake and West Ledge formations. The fissures 
through which the mineralizing solutions passed were 
narrow and are now represented in the pre-Cambrian 
rocks by thin pyrite zones which are considerably 
oxidized. Much of the ore of the Cambrian is refrac- 
tory and will not yield its values to the ordinary 
processes of amalgamation and cyanidation. The 
dolomitic bed just above the basal quartzite is some- 
times called the “lower contact,” and varies in thickness 
from less than a foot to ten feet. Values are variable, 
the average being much higher than that of the Home- 
stake ores. The oreshoots are variable in size and are 
always found in conjunction with rhyolite dikes and 
sills. The sills usually occur as a capping of consider- 
able thickness. The fractures through which the 
mineralizing solutions passed are known locally as 
“verticals.” This term is often confused with the term 
“vertical formation.” 

Tungsten ore occurs on the west side of the main 
open cut and is found in flat irregular lenses about 
one and one-half feet thick and of variable horizontal 
dimensions. The mineral is chiefly wolframite (tung- 
state of iron and manganese). The ore is found 
directly above the basal quartzite. Good gold values 
occur with the wolframite and often pay for the min- 
ing and milling of the tungsten. 

The company’s tungsten workings have been idle 
since the end of the World War, the market being low. 

Tungsten minerals have been found in the fractures 
in the rhyolite. The wolframite ores are also replace- 
ment deposits. Some silver minerals and galena also 
occur in this formation, but not in large quantities 
in this district. 

1We have done no detailed work on the geology of the Cambrian 
formation. The work that has been performed was carried on to 
the north and southeast of Lead and just west of the Homestake 
open cut. These examinations were made primarily to gain 
information concerning the underlying pre-Cambrian formations. 


Next summer (1923) a complete examination of this formation 
is contemplated. 
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Most of these conclusions are in agreement with those 
of the late J. D. Irving and others who have studied 
this region and found the ores in the Cambrian forma- 
tion to be of the replacement type. 


TERTIARY INTRUSIVES IN EVIDENCE 


Data from surrounding districts showing that the 
intrusives of the type found in this locality cut Cre- 
taceous beds, together with the fact that in this dis- 
trict remnants of these porphyries are found in the 
White River formation of Oligocene age, place the age 
of the rhyolite and porphyry in the early Tertiary or 
Eocene. The rhyolite porphyry predominates, the 
other types being quartz porphyries, diorite porphyry, 
and phonolite porphyry. All of these types grade into 
one another. The intrusion of these porphyries caused 
no great disturbances, no great faulting or folding of 
the intruded rocks being in evidence. 

The rhyolite caps many of the hilltops. In the 
Cambrian formation it occurs as sills and dikes, and in 
the Homestake mine only as dikes. The occurrence of 
the rhyolite in all the above-mentioned formations can 
best be observed in the main open cut. Here several 
parallel dikes can be seen in the tilted rocks of the 
Keewatin series. When the dikes reached the flat-lying 
Cambrian sediments they followed the bedding and be- 
came sills, some penetrating the thin upper shales and 
forming a capping. In the mine they strike parallel 
to the pre-Cambrian rocks (N. 40 deg. W. to N. 25 deg. 
E.) and dip with them steeply to the east. They 
average approximately 40 ft. in width, the number vary- 
ing from three to seven. The wide dikes often split and 
make two or three smaller ones. The average total 
width of all the dikes in the mine is 285 ft. They thin 
out to the north and to the south of the mine workings. 
The rhyolite is fine grained and dense, being composed 
essentially of small crystals of orthoclase and quartz. 
Throughout the groundmass are disseminated small 
crystals of iron sulphides, pyrite predominating. Much 
pyritization and silicification at the contacts is usual, 
and the contacts are also characterized by flow structure. 
Coarse intrusive breccias, as shown here, often occur 
along the contacts. Sometimes the breccia is found 
entirely in the rhyolite and rarely in the country rock 
several feet from the dike. The breccias vary in width 
from an inch to one foot. The light-colored angular 
fragments are usually rhyolite; fragments of quartz are 
rare and always small. The matrix is generally dark, 
fine grained and siliceous, containing much finely ground 
country rock. The breccias also contain small dis- 
seminated pyrite crystals, which are fresh in appear- 
ance and of perfect crystallization. They are undoubt- 
edly contemporaneous with the intrusion. Samples of 
breccia and rhyolite assay the same, usually 20c. in 
gold per ton. 

In the rhyolite on the lower levels, fracture filling 
composed of calcite, galena, and pyrite assayed $1.85 
in gold per ton. Large open fractures and water- 
courses contain pyrolusite and siderite, along with some 
tungstic oxides and only a trace of gold. These large 
fractures are at about right angles to the small ones 
mentioned above as containing galena and pyrite, and 
do not occur in the same part of the mine. The large 
open fractures have their strike parallel to that of the 
rhyolite. Northeast of this district and southeast of 
Deadwood, fractures in the rhyolite porphyry have 
been observed showing free gold, but these are rare 


and narrow. y 
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Quartz porphyries occur along the Chicago & North- 
western R.R. between Lead and Blacktail. A dike 270 
ft. wide is exposed in the most northerly northeast 
crosscut on the 800 level of the mine. Evidence of 
gold-bearing solutions having accompanied the quartz 
porphyry intrusion have not been found or suggested, 
although pyrite is present in the porphyry. The quartz 
porphyry dike strikes parallel to the rhyolite dike. 

The quartz porphyry of this district contains large 
phenocrysts of usually purplish quartz averaging about 
one-tenth of an inch in diameter. The phenocrysts 
make up about one-seventh of the rock. The orthoclase 
is white and in small, lath-shaped crystals. The ground- 
mass of the porphyry is not so fine grained and dense 
as that of the rhyolite. 

In the northwestern part of the area, one-half mile 
west of Poorman Gulch and along Deadwood Creek, is 
a steep and rugged ridge of quartz-diorite porphyry. 
The rock is gray in color, containing light-gray crys- 
tals of plagioclase and quartz and large crystals of 





A coarse intrusive breccia found on the 600 level 


hornblende. The plagioclase crystals predominate. 
Small crystals of pyrite are disseminated throughout 
the mass. Large fractures are frequent, but have no 
definite system. 

Gold and silver prospects are found on many of the 
mineralized fractures. We have taken samples from 
many fractures in this diorite mass, but with no encour- 
aging results. Assays showed no silver values and 
the highest gold value reported was only 50c. per ton. 
Other prospects, tunnels, and shafts have been driven 
and sunk in the quartz diorite masses of this north- 
western area, and though the dump rock nearly always 
contains considerable pyrite, it does not contain suffi- 
cient gold or silver to constitute ore. 

Exposures of phonolite porphyry are best seen in 
the southwestern part of this region. Here it occurs as 
a grayish green, flaggy capping, extruded upon the pre- 
Cambrian schists and slates. The thickness of the cap- 
ping is from 10 to 60 ft. The rock is coarse grained, 
with large orthoclase and aegirite crystals. The pres- 
ence of sulphides is infrequent. 














The six principal steps in the development of the Home- 

stake deposit are indicated in these structural diagrams. 

The above figure shows pre-Cambrian (Keewatin?) sedi- 

ments in position as they were deposited before the 

main compressive forces acted which caused the first 
Black Hills uplift. 
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lilustrating the position of beds after the main uplift. The 
compressive force was so great that the folds were over- 
turned and the softer beds were pinched to a fraction of 
their original thickness. The Laurentian revolution caused 
this uplift, followed by the Sudburian period of erosion 
and then the second uplift and intrusion (Algonkian). 





An intrusion of amphibolite occurred after the folding 
and before Cambrian. time, placing the probable age of 
this intrusion as Keweenawan. Amphibolites occur 
east of Lead. The effects of the Algomian intrusion of 
granite (Harney Park amd Southern Hills district) are 
not shown, as they do not occur in the northern hills. 
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Illustrating the intrusion and extrusion of rhyolitic 

rocks of Tertiary (Eocene) age, and the partly eroded 

Cambrian sediments; also the mineralization in the 
dolomitic rocks. 





There is only one phonolite porphyry dike in the 


mine. It outcrops on the surface near the assay office, 
striking N. 45 deg. E. and dipping 31 deg. to the north- 
west. Its average width is 35 ft. The dip is such that 
the dike leaves the mine workings on the north end of 
the 1,250 level. The contacts are uneven but sharp, 
suggesting that it was intruded along a large, smooth 
fracture plane. No breccias have been observed. This 
dike cuts the rhyolite dikes, and therefore is the 
younger. Exposures of the phonolite porphyry weather 
rapidly in the mine and become earthy, making timber- 
ing necessary where it is intersected by a drift. 





Important stages in the formation of the Homestake deposit 


During Cambrian time erosion and submergence took 
place. The Cambrian formation remains as evidence. 
It is doubtful if the later sediments were deposited upon 
the Cambrian at elevations equal to that of Lead until 
the deposition of the White River formation of Tertiary 
age (Oligocene). 


Amphibol ite ( pre-Cam) 
Sediments 
es Mineralization 


Since the eruption of the rhyolitic rocks erosion has 

taken place, leaving the present surface relations. This 

does not take into account the White River formation. 
Mineralization of the replaceable beds is shown. 


A fracture system parallel to the strike of the dike 
is conspicuous in the south end of the upper mine work- 
ings. It is a question whether the dike caused this 
system of fractures or whether the fractures are related 
to the one which determined the position of the dike. 


GENERAL GEOLOGICAL FEATURES (HISTORICAL) 


Inasmuch as the geology of the Lead district is 
quite complex, it is well to devote a part of this report to 
an outline of the historical side of the subject, in order 
to clarify following references to structure and rock 
types. 
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A series of sketches has been prepared in an effort 
to aid in the description of the processes through which 
the rocks of the district have passed, giving rise to 
their present stratigraphic and mineralogic relations. 

Sketch No. 1 of this series illustrates the position 
of the sediments, which make up a greater part of the 
rock now exposed, during pre-Cambrian times and just 
before the compressive forces acted which caused the 
Black Hills uplift (first). We believe that this series 
of rocks are of Keewatin age, the opinion being the 
result of observations which have taken into account 
the lithology and the presence of intrusives of post- 
folding time comparable to those of Keweenawan age 
in other districts. The tightly folded and crushed 
complex of this series is evidence enough that the 
forces responsible were compressive, at least in so far 
as the area involved is concerned. This condition is 
illustrated in sketch No. 2. 

The dike shown in No. 3 is representative of a series 
of dikes of a basic, well-crystallized intrusive which is 
essentially an amphibolite. It was with some difficulty 
that the age of this series was settled upon, as the 
dikes are irregular, fragmental, and with uncertain 
relations. The fact that these dikes cut the sedimen- 
tary beds could not be accepted alone as evidence of 
post-folding intrusion. But they not only cut the sedi- 
mentary beds—they cut the folds as well. From their 
occurrence with reference to later rocks they cannot be 
assumed to be of later than Keweenawan age. There 
is no evidence to indicate that this series of dikes is in 
any way responsible for the mineralization or any part 
of it. 

After the intrusion of the amphibolites and before 
the deposition of the Cambrian sediments (flat forma- 
tion) occurred a great interval of erosion, probably the 
third or epi-Proterozoic, during which a large portion 
of the Keewatin sediments and those of later age (Al- 
gonkian) were carried away to lower elevations, thus 
cutting deeply into the folded series and creating a 
new land surface upon which the Cambrian sediments 
were deposited, either by submergence of the general 
land sediments or inundation by the rising seas. The 
completed deposition of this series of rocks is illus- 
trated in sketch No. 4. They rest unconformably upon 
the Keewatin schists and slates (“vertical formation’’), 
with an intervening bed of relatively thin conglomerate. 
It was in this bed of conglomerate that the early 
“cement workings” produced considerable gold. The 
dolomitic limestone of the lower Cambrian also proved 
receptive to later mineralizing solutions. This phase 
will subsequently be discussed more fully. 

From the end of Cambrian time to the introduction 
of rhyolite and rhyolite porphyries of the early Ter- 
tiary (Eocene), the sediments that surround the Black 
Hills dome were being deposited during the several 
periods of geologic time which intervened. It is problem- 
atical just what thickness of these later sediments 
covered the hills. However, the pre-Cambrian surface 
was again bared, with an occasional area left with a 
capping of Cambrian sediments. 

Sketch No. 5 illustrates the eroded Cambrian surface 
and the intrusion and extrusion of Tertiary (Eocene) 
porphyries, which for the most part are siliceous. 
These are to be found in connection with all of the 
mineral deposits in and around Lead, whether in the 
vertical schists or flat-lying Cambrian and later sedi- 
ments. They occur as dikes and sills; as dikes in the 
vertical schists and mostly as sills that have been 
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formed by the spreading of the magma upon encounter- 
ing the less resistant flat-lying sediments. Their bear- 
ing on mineralization will be discussed more fully un- 


- der “Age of the Gold.” 


Sketch No. 6 is. intended to illustrate the relations as 
they. now exist, with considerable erosion having taken 
place since the Tertiary disturbances, which no doubt 
caused considerable additional uplift in the northern 
hills, although less important than those periods of up- 
lift previously mentioned. 

Following soon after the intrusion and extrusion of 
the -Eocene volcanics came the deposition. of .the White 
River sediments of Oligocene age, covering the hills and 
outlying plains. This formation in turn has been 
eroded until only relatively insignificant patches are 
left here and. there. Small areas are to be found in 
South and West Lead, composed of clay, clay shale, 
fragments of pre-Cambrian schists, Cambrian conglom- 
erate, quartzite, and Eocene porphyries. 

An intrusion of phonolite porphyry occurred prob- 
ably in late Eocene time, as a dike of itis found in 
the Homestake mine cutting the rhyolite dikes. . Frag- 
ments of this intrusive are also to be found in the 
White River formation. The dike of phonolite porphyry 
which occurs in the Homestake mine cuts the orebodies 
also, but it is quite certain that it had no bearing on 
mineralization. Surface outcrops (extrusive) are to 
be found southeast of Lead on the hill known locally 
as Table Rock; also on the ridge south of town, over- 
looking Whitewood Creek and Kirk. 

To be concluded 


Ceylon Graphite Industry Improves 

The graphite industry of Ceylon has not recovered 
from the slump that occurred at the close of the Great 
War. The larger mining centers have been shut down 
for the last four years, and only a few of the smaller 
mines have ‘been active. 

However, according to Commerce Reports, exports in 
1922 showed a great increase over those during 1921, 
and were larger in volume than in any year since 1918; 
they were still, however, much below pre-war exports 
and were less than one-third the shipments of the peak 
year of 1916. The prices obtained last year were not 
so high as those of 1921, although they exhibited a 
hardening tendency in the final quarter. 

The Director of Mines of the Government of Ceylon 
states in a recent report that on May 1, 1922, a little 
over 20,000 tons of all grades of graphite were being 
held in the island. This stock was reduced by Jan. 1, 
1923, to 15,100 tons. 

The United States has been by far the largest pur- 
chaser of Ceylon graphite during the last ten years 
and took 134,893 hundredweight, or 64 per cent of the 
total exports, in 1922. This is a 213 per cent increase 
over the amount bought by America in 1921. Other 
large purchasers in 1922 were the United Kingdom, 
Japan, Germany, Australia, India, Burma, and France. 

No shipments were made to Belgium during the war 
years, but exports to that country and to France and 
The Netherlands as well are now on the increase. 

An increased demand for graphite was felt during 
the last three months of 1922. As a result, the opening 
of additional mines is likely, but until present stocks 
are still further reduced a general resumption of min- 
ing will not occur. It is doubtful if many of the larger 
pits will reopen before the middle of 1924 unless a 
heavy demand for Ceylon graphite develops. 
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Principal Source of Aluminum—Also Used in Chemical 
Manufacture and Production of Refractory Brick— 
Occurs Chiefly in Southeastern Part of the United States 


By J. M. HILL* 
Geologist, U. S. Geological Survey 


AUXITE is the ore of aluminum. the crude mate- 

rial for the manufacture of artificial aluminum 

abrasives, such as alundum, the chief crude 
material for the manufacture of various aluminum 
salts, such as alum, aluminum chloride, and aluminum 
sulphate, and is used to some extent in the manufacture 
of aluminum refractories, which are sold as bauxite 
brick or high-alumina brick. 

For the aluminum industry bauxite must be first 
treated in a chemical plant for the preparation of prac- 
tically pure alumina, and for the manufacture of alumi- 
num chemicals the bauxite is first chemically treated. 
For the manufacture of abrasives and refractories the 
material is used without preliminary treatment other 
than drying and fine grinding for mixing with other 
ceramic material for refractory purposes. 


the United States. Deposits which normally yield 10 
per cent of the United States supply are situated in 
northeast Alabama, northwest and central Georgia, and 
southeast Tennessee, in what may be termed the eastern 
field. 

As will be seen from an inspection of Table II, France 
has been the second largest bauxite-producing country 
in the world, though it is quite probable that in the 
near future British Guiana and Dalmatia may supply 
more than France. The African and Indian deposits 
are known to be extensive, and at some future period 
they will undoubtedly be the chief sources of supply 
of the mineral. 

The United States is the largest consumer of bauxite 
in the world; France ranks second, Germany third, 
England fourth, and there is a small consumption in 


I—Production and Consumption of Bauxite in the United States, 1912-1922 











In Long Tons 
Domestic Production —_ 
Georgia, Alabama, Domestic 
and Tennessee Arkansas—— Total -—— Imports ——. —— Exports (a) —~ Consumption 
Quantity Quantity Quantity Quantity Quantity Quantity 
(Long (Long (Lon (Long (Long (Long 

Year Tons) Value Tons) Value Tons) Value Tons) Value Tons) Value Tons) Value 
a) ee eee 40,370 $150,710 169,871 $846,988 210,241 $997,698 21,456 85,746 (b) (b) 231,697 $1,083,444 
PM ee rere ite en 24,071 E 195,247 976,686 219,318 1,069,194 24,844 96,500 (c)5,374 $240,084 238,788 925, 
ND Sins ok sks ada 28,245 144,345 268,796 1,370,489 297,041 =—1,514,834 3,420 17,107 16,082 717,186 284,379 814,755 
ree 49,190 284,810 375,910 2,011,590 425,100 2,296,400 30 87 18,032 987,454 407,098 1,309,033 
WM icisok cats SSoe eins 62, 134 395,051 506,556 2,724,007 568,690 3,119,058 7,691 28,989 21,791 1,323,926. 554,590 1,824,121 
ee 42,829 314,412 562,892 3,133,880 605,721 3,447,992 3,653 14,791 19,711 1,523,688 589,663 1,939,095 
Den Ges oe eerie 43,076 346,588 333,490 1,855,159 376,566 2,201,747 6,082 36,820 17,701 = 1,372,094 364,947 866,473 
DOM oo ck sera eres cacce 40,029 349,453 481,279 2,897,892 521,308 3,247,345 42,895 251,284 22,257 ~—- 1,843,596 541,946 = 1,655,033 
SRE ection ce sean ee 14,700 134,400 124,850 755,400 139,550 889,800 27,587 164,589 5,942 488,785 161,195 565,604 
SER. os tanc.cenns<s 42,800 329,400 266,790 1,602,890 309,590 1,932,290 18,427 72,534 19,617 961,208 271,546 1,043,516 


(a) Includes bauxite concentrates. 
(b) Included in ‘‘All other articles.” 
(c) From July 1, 1914. 


II—World’s Production of Bauxite, 1913 and 1916-1921, by Countries 


(d) From Jan. I to Sept. 21, 1922, inclusive: no figures for imports since new tariff act went into effect. 


In Metric Tons 


Country 1913 1916 

Austria 

PNR 5 oo se cice ove biene tua tou ae (a) 83,837 

IR SO 6 ee hc chia dn duaiathve daha exis wuapiod (a) 58,48 

ROW SITIN CE). cae cc ccc cence ae “pbssesé sewbawesees 
SINR io Ge cnc dante ase saeeer SeN . aaiakwiaeals 
British India... .. <2. 6.. 55.5205: 1,203 762 
NN A LI odin oa od st, HS uate vay ape 309,294 (b) 106,170 
RMN 8 soe Me alas. nies abide cs che wees (f) (f) 
DUNS ta st rag scat a'ared- ale koh ain a eaten 1,792 (a) 
OEM SE hind Sic > wire Mls BP dculeims cucdgasiwls. Spd 6,952 8,887 
RRR PEO se 92 Foo org, ee oy em haem GSR = 8 Sagi aaa 
Dated Banedom........c. oc cece enees 6,152 10,495 
OE a eee ee 213,615 431,923 


Jugo-Slavia: Dalmatia 





(a) Data not available. (6b) Unofficial figures. (c) Now included under Jugo-Slavia. (d) Istria included under Italy. (e) Norecord of any production prior to 1920, 
when one mine was operated. (f) Prior to 1917 no separate figures of bauxite production available. (g) See Austria. (h) Exports. 


Since most bauxite, as mined, contains considerable 
water, the usual practice is to dry it before shipment, 
thus cutting freight cost. A small quantity of domestic 
bauxite is shipped without drying, and some is calcined 
at high temperature before shipment. The great bulk 
of domestic bauxite is shipped dried. 

As will be seen from Table I, compiled from the 
annual reports of the U. S. Geological Survey, Arkansas 
has always produced the great bulk of bauxite mined in 





*Published by permission of the Director of the U. S. Geological 
Survey. 


1917 1918 1919 1920 1921 
(b) 134,781 94,500 (a) (c) (c) 
28,341 (b) 70,100 (a) (d) (d) 
Skew! ~aartigewee  <ieteaw 362 2,638 
2,070 4,266 1,999 31,883 12,584 
1,385 1,211 1,709 3,99 4,728 
(b) 120,883 ) 159,103 266,700 (b) 84,942 
10,813 14,353 9,39 13,420 (a) 
(b) 128,651 (a) (a) (a) (a) 
7,789 7,800 2,972 (d) 13,139 (d) 49,100 
ci eases 460 1,780 540 184 
14,960 9,743 9,369 11,197 2,305 
577,817 615,443 382,610 529,675 141,790 
(g) (g) (g) 27,860 (b)(h) 51,000 








Italy. The chief consumer is the aluminum industry, 
second is the aluminum salts industry, and third is 
the aluminum abrasives. A small quantity is consumed 
in the manufacture of refractories. As a measure of 
the consumption by industries, Table III, showing the 
consumption in the United States by industries, may 
be instructive. 

In the United States the chief consuming centers are 
East St. Louis and Joliet and vicinity, in Illinois; 
Cincinnati and Columbus, in Ohio; Pittsburgh and 
Philadelphia, in Pennsylvania; Niagara Falls and New 
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I1I—Domestic Bauxite Consumed by Various Industries, 
1917-1922 


In Long Tons 








: Industry 

Year Aluminum Chemical Abrasive Refractory 
cis teu Waateineee ne 300,000 80,000 ; 

OE bs vsacceweeohueeu 375,000 82,000 110,000 2,400 
DR caewme sas eeRaE WHER 419,000 63,900 112,900 9,900 
DES siics Cn cceeenereners 272,300 67,800 35,400 1,100 
a aise ake e re eweeers 383,200 85,900 52, 

eta leccueetnaves we 91,700 41,000 wen 060)~—CtO twat 
PP icswnccuevcs wena, es 211, 550 70, 000 19,300 300 


York City and vicinity, in New York; and Boston and 
vicinity, in Massachusetts. (See Map). 

The following list comprises the known domestic con- 
sumers of bauxite during recent years: 


Aluminum Company of America, Pittsburgh, Pa. 

Carborundum Co., Niagara Falls, N. Y. 

oa Lennig & Co., Inc., 112 South Front St., Philadelphia, 

= 

Charles Taylor Sons Co., Cincinnati, Ohio. 

Columbus Waterworks, R. D. 5, Columbus, Ohio. 

Columbus Waterworks, Columbus, Ga. 

Como Chemical Co., Kokomo, Ind. 

Detroit Chemical Works, 238 Junction Ave., Detroit, Mich. 

E. I. du Pont de Nemours & Co., Wilmington, Del. 

Evits Creek Water Co., Cumberland, Md. 

Exolon Co., 156 Sixth Ave., Cambridge, Mass. 

General Abrasives Co., Niagara Falls, N. Y. 

(a)General Chemical Co., 25 Broad St., New York, N. Y. 

General Refractories Co., Trinity Bldg., New York, N. Y. 

Gulf Refining Co., Pittsburgh, Pa. 

Harbison-Walker Refractories Co., Pittsburgh, Pa. 

Herman Chemical es Matteson, IIl. 

Hudson Chemical Co., Albany, N. Y. 

International Abrasive Corporation, 

tended, Boston, Mass. 

Jarecki Chemical Co., St. Bernard Station, Cincinnati, Ohio. 
(b)Kalbfleisch Corporation, Chattanooga, Tenn. 

Kansas City Water Department, Kansas City, Mo. 

Laclede-Christy Clay Products Co., St. Louis, Mo. 

Massillon Stone & Fire Brick Co., Massillon, Ohio. 
(c)Merrimac Chemical Co., 33 Broad St., Boston, Mass. 

Metropolitan Water District of Omaha, Omaha, Neb. 

Montclair Water Co., Paterson, N. J. 

Montreal Waterworks, Montreal, Quebec. 

Norton Co., Worcester, Mass. (also Niagara Falls, N. Y.). 
(d) Pennsylvania Salt Mfg. Co., Widener Bldg., Philadelphia, Pa. 

Springfield Waterworks, Springfield, Mass. 

Superior Chemical Co., Joliet, Til. 

Trenton Filtration Plant, Westfield, N. 

Welch Chemical Co., 8 East Long St., <r Ohio. 

(a) Operating plants at Bay Point, Calif.; Claymont, Del.; Chi- 
cago Heights and East St. Louis, IL; Laurel Hill, N. J., and 
Cleveland, Ohio. 

(b) Operating plants at Erie, Pa., and Chattanooga, Tenn. 

(c) Operating plants at Everett and Woburn, Mass. 

(d)Operating plants at Natrona and Philadelphia, Pa. 


5 Dorchester Ave., Ex- 


GRADES OF BAUXITE 


The following table, IV, gives analyses of typical 
foreign and domestic bauxites. Arkansas bauxite is 
considered the best domestic material, and is practically 
the only bauxite used in the aluminum industry. Georgia 
bauxite finds its principal market with the chemical 
industry. The abrasive industry draws from both the 
Arkansas and Eastern fields, the material suited for this 
industry being sorted in mining. 


IV—<Analyses of Bauxite 


Water at 
Location SiO2g AleOg Fe2O3 TiOe 100° Authority 
Alabama...... 7 56-60 2.75 2-3 25-30 McCalley: Ala. Sci. Soe. 
Arkansas...... 10.64 57.48 2.56 1.20 28.36 —_ — Geol., Vol. 
10, p. 48. 
Georgia....... 14.47 54.57 1.93 1.63 26.93 Sherer: Ga. Geol. Sur. 
Bull. 31, p. 79. 
8.84 58.38 1.30 1.80 29.25 Sherer: Ga. Geol. Sur. 
Bull. 31, p. 70. 
10.63 57.91 0.96 1.44 28.70 Sherer: Ga. Geol. Sur. 
Bull. 31, R- 37. 
Tennessee..... 18.38 49.90 4.13 ..... 27.59 Phalen: U.S. Geol. Surv. 
Min. Res., 1912, p.5 
17.16 53.34 2.10 Omitted Omitted Unpublished data. 


French bauxite 2.8 57.60 25.30 3.1 10.80 Phalen: U.S. Geol. Surv. 


Min. Res., 1910, p. 8. 


For the preparation of alumina low enough in silica 
to make aluminum, it was formerly believed necessary 
to have bauxite carrying over 52 per cent alumina 
(Al,0,) and less than 3 per cent silica (Si0,). Now, 
however, it is understood that bauxite carrying less 
than 50 per cent Al,O, and from 3 to 7 per cent silica 
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Map showing principal districts producing bauxite 


is being used successfully in the United States. It is 
known that during the war German aluminum makers 
were using much lower-grade bauxites than was con- 
sidered possible before, but, of course, cost of refining 
was not considered at that time. Practically all the 
domestic bauxite used for the aluminum industry comes 
from the Arkansas field and typical analyses are given 
in Table IV. It is known that the domestic aluminum 
industry is using bauxite having compositions ranging 
about as follows: 


Limit, 
High Low Average Per Cent 
INTE hoagie Ce le ee es 61 57 None 
a Seer Ce tee ere ea 7 ; ; 3 
J Se rete dere ean pees 
LSA arlene eens semen re 10 1 4 10 
BRE a Re eee ae eatndaanedasKes 27 22 25 None 


The principal requirement for bauxite used in the 
manufacture of aluminum chemicals is that the alumina 
must go readily into solution in weak sulphuric-acid 
solution. It is preferred that the alumina content 
should be high, for the recoveries are better. Iron and 
titanium should be low, about 24 to 3 per cent of each 
as a maximum. Silica can be high, and bauxites carry- 
ing as much as 19 per cent SiO, are successfully used, 
as the silica acts as a diluent. High-silica bauxites 
are not sought for the chemical industry, for recoveries 
are lower and acid consumption is higher as the silica 
content increases. Recently high-alumina clays that 
are not bauxites have been used for the manufacture 
of aluminum chemicals, and this use of certain grades 
of clays is likely to increase in the future. 

For the abrasive industry, low-iron and titanium 
bauxites are preferred, though just why is not apparent, 
for in the electric-furnace treatment of bauxite to make 
abrasives it is entirely possible to care for considerable 
amounts of both elements, as they form cores consisting 
largely of ferrosilicon in the center of the fused mass 
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of alumina. The finer grades of aluminum abrasives 
are made from chemically prepared alumina. It is 
understood that the buyers for the abrasive industry 
usually require bauxites to carry less than 5 per cent 
silica, preferably 3 per cent; from 23 to 4 per cent 
titanium oxide, and from 3 to 5 per cent ferric oxide. 


HIGH-ALUMINA CLAYS USED IN REFRACTORIES 
MANUFACTURE 


Bauxite for refractory use should be low in iron and 
titanium, but may contain considerable silica. Within 
the last two years, so-called high-alumina clays 
carrying from 48 per cent to 52 per cent Al,O., largely 
in the form of diaspore, have found a ready market in 
the refractory industry. Some high-alumina clays in 
which the excess alumina is probably in the mono- 
hydrate form, gibbsite, is also used in the refractory 
industry. The development of the use of high-alumina 
clays is believed to have just begun, as regards their 
utilization as a substitute for bauxite. 

As most of the large consumers are also producers 
of bauxite, there is some uncertainty as to the con- 
ditions under which bauxite is marketed. The consum- 
ers know what they need for their own use, and so mine 
their deposits to fit their needs. 

At the large mines the bauxite is crushed to one-half 
to one-inch mesh and put through rotary driers much 
like small cement furnaces, though the temperatures 
used are lower. At the discharge ends of the furnace, 
the material is sampled, usually by hand, and samples 
are sent to the chemical laboratory. Analyses of 
bauxite show alumina (AlI,O,), silica (SiO,), iron oxide 
(Fe,O,), and titanium oxide (TiO,). 

As the material has been dried before shipment, it 
is the usual practice not to allow it to get wet in 
transit, so it is shipped in box cars carrying from thirty 
to fifty tons each. I do not recall ever having heard of 
bauxite being shipped in sacks or barrels, and the usual 
practice is to ship in bulk. The small amount of bauxite 
shipped without preliminary drying could be loaded in 
gondolas. Because the value of crude bauxite is low, 
it does not appear to be necessary to insure shipments 
to primary consumers. Apparently most of the bauxite 
is sold under long-term contracts, and consumers’ needs 
as to quantity and price are well understood by the 
producers. 

Persons entering the bauxite-producing business 
should know clearly, by adequate sampling of their 
deposits, the character of their bauxite. The analysis 
should indicate fairly well what industry should be 
approached. Probably the best markets are to be found 
in the chemical industry, and there will be a growing 
demand for lower grades of bauxite for the manufac- 
ture of impure aluminum sulphate by the “Hoover” 
process at various municipal and industrial water- 
purification plants. During 1922 quoted prices ranged 
from $8 to $10 per long ton. 

As stated before, the larger consumers are also pro- 
ducers of bauxite. Thus the Aluminum Company of 
America, the largest consumer in the United States, 
produces its own ores through its subsidiaries, the 
American Bauxite Co., operating in Arkansas; the 
Republic Mining & Manufacturing Co., operating in 
Arkansas, Alabama, and Georgia; the Demerara 
Bauxite Co., operating in British Guiana; and the 


Surinaamsche Bauxite Maatschappij, operating in Dutch 
The Kalbfleisch Corporation operates its own 
EK. I. du Pont 


Guiana. 
properties in Georgia and Tennessee. 
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de Nemours & Co. formerly operated bauxite mines in 
Georgia and Alabama, but have stopped mining. The 
Norton Co. owns deposits of bauxite in Arkansas, which 
are operated when conditions warrant. It is understood 
that another maker of abrasives and one of the alumi- 
num chemical companies are both interested in certain 
bauxite-mining operations in Georgia. 

The following is a list of bauxite producers in the 
United States in 1922: 


American Bauxite Co., 1111 Harrison Bldg., Philadelphia, Pa, 

Globe Bauxite Co., Joliet, Ill. 

Hebble Estate, Carterville, Ga. 

Ideal Bauxite Co., Ellaville, Ga. 

Kalbfleisch Corporation, 300 Fifth Ave., 

Norton Co., Worcester, Mass. 

Republic Mining & Manufacturing Co., 
Philadelphia, Pa. 

Warner Mining Co., Adairsville, Ga. 


New York City. 
1111 Harrison Bldg., 


Bauxite prices have been quoted only in the last year 
or so. As a matter of fact, practically all of the bauxite 
used in the United States is sold under long-term con- 
tracts, so the quoted prices apply to an insignificant 
part of the output of the mines. 

The prices in the following table are the average 
sales prices as given in the annual reports of the U. S. 
Geological Survey. They are considerably under the 
price which would have to be paid for small lots of 
bauxite in the open market. It is believed that they 
represent mining, hauling, and preparing cost, plus a 
liberal profit to the mining companies. They do not 
include railroad freight to consuming plants. Bauxite 
is always handled in long tons of 2,200 lb., though 
refined bauxite (alumina) and all of the products made 
from bauxite are sold on the short-ton basis, with the 
exception of aluminum, which is sold by the pound. 


V—Prices of Bauxite per Long Ton, f.o.b. Shipping 
Point, 1913-1922 


Average Price of 


Year Domestic Bauxite 
REA 5 pany Soa Sele gag ag den UR a Cr ir ea Ear $4.75 
NI Ne Sse ecg FSGS AA dys abut esa Lee NOISE 4.87 
PE ts cc eat ik, Cea ne eres BAT Rbk PERO se eae ere 5.10 
UD 3 ohne fits OEE NI OE NORE aoe oer era 5.40 
Fase de CATE rd ed OTe ota eens 5.48 
BN Boones a Aan ta oy Seo ne eee te a Ce 5.69 
NP a5 ep PP et ag Asccticc, arava, dane rere ale tae eee eee 5.85 
INR eich cic 6.x. bo, a Bete bm Wei eral Naat Oe eee a 6.23 
Sy shes oc ann Ca eee Ly Re ae IE Oe a 6.38 
NU eee ee he he Sov rh nn eee ars toes a eee 6.25 


As will be seen eo a study of Table I, imported 
bauxite is not an important factor in the domestic 
situation. Most of the imported bauxite is used by 
makers of chemicals, though some is used by the 
abrasive industry whose plants are situated on the 
Atlantic seaboard, so the sea-borne freight rate is the 
determining factor as to which plants shall use foreign 
bauxite. 

It may be of interest to compare the value of prod- 
ucts made from bauxite with the value of the crude 
material at the mines. It will be noted that information 
of the value of artificial aluminum abrasives and 
aluminum refractories is meager, but some measure of 
the value of these products may be had by studying the 
figures of consumption of bauxite by industries, as 
given in Table III. 


ViI—Value of Products Made From Bauxite, 1913-1922 


Value of 
Bauxite 


—Value of Materials Made from Bauxite—~ 
Aluminum 


F.o.b. New Aluminum Aluminum Refrac- Total 
Year Mines Aluminum Chemicals Abrasives _ tories Value 
1913....... $977,700 $9,450,000 $3. Grae So Wunnele de tte weet $13,718,200 
cl) ee OS ee Se eee 14 657,800 
1915....... 1,514,800 16, 280,000 3'995°800 i deer ica ade Roe es 21,718,600 
1916 _. 2,296,400 33,900,000 5,588,600 $2,139,230 $100,000 44,024,230 
1917....... 3,119,100 45,882,000 6,763,500 6.970.000 ........ 62,734,600 
1918....... 3,448,000 41,159,000 7,524,500 Beate ko Mae cabs 52,131,500 
1919... ...... Dew TOO SO ee Fee oko ses eee deen 48,402,000 
1920.......... Sp287T300 “SES O SEE 000 oc cci cs Seca snes 53,843,300 
WR coats 809:600: 10,908,000 6,872,700 ..... 0.665 ccansces 18,668,500 
i 1,935,800 13,622,000 8,813,000 dsia Mieehee ces 24, 370, 800 
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A Graphical System of Picturing Mining Methods 


By the Use of Colored Crayons and Paper Cut-outs the 
Successive Stages in a Mining Operation Are Vividly 
Indicated—Principle Admits of General Application 


By CLARENCE M. 


HAIGHT 


Mine Superintendent, New Jersey Zine Co., Franklin, N. J. 


on the mining methods used at the Franklin mine 

of the New Jersey Zinc Co. to the foremen and 
shift bosses at the smelting plant to which the ore was 
sent. As the plants are situated in different states, 
there was little opportunity for the exchange of visits. 
For several reasons this talk was postponed. In the 
meantime it was suggested that the subject might be 
of interest to those studying mining, so it was recently 
presented before a mining class at one of the univer- 
sities. The method used to show each step graphically 
was considered worth a request that it be described in 
this publication. 

The method was developed with the idea of present- 
ing underground conditions and operations to men who 
had never been underground and who had no idea, or 
at the most a hazy one, of how the ore they smelted 
was obtained. It was necessary, therefore, that each 
step be presented as vividly as possible in its relations 
to the preceding and following ones. The scheme as 
worked out can be expressed in a few words. 

A cross-section of a part of the orebody was taken 
as a basis from which to start, and a composite section 
at right angles to that cross-section was also used. 
These sections were drawn to a large scale on detail 
paper; the permanent features, such as the footwall and 
hanging-wall lines and drifts, were inked in and the 
different rock formations were indicated by various 
colors, put on with ordinary blackboard crayons. The 
chalking was done heavily enough to show the colors 
distinctly, but lightly enough to allow for erasing with 
art gum when excavations were to be indicated. (A 
change has been made since the first presentation of 
this method, in that a flexible blackboard has been sub- 
stituted for the detail paper and the permanent features 
put on with paint instead of ink. This arrangement 
allows much heavier and more distinctive chalking to 
be done and permits easy erasing.) See Fig. 1. 

Representations to scale of various construction fea- 
tures, such as a line of timber sets, tram cars, props, 
cribbings, and other types of timbering, were made on 
detail paper, colored, and, when necessary, cut out to 
allow the things behind them to be seen. See Fig. 2. 
As the description of the work progresses, these repre- 
sentations are placed on the sections (already pinned to 
a board) and held in place with pins or thumb tacks, 
to indicate the construction in the mine. These can be 
removed again to indicate the destruction or salvage 
of those structures. At the-same time the chalked 
colors can be erased to indicate the removal of rock 
or ore and other colors put on to show the extent of 
the filling material when that is placed. That is the 
gist of the method. 

The accompanying illustrations are photographs of 
different stages in the explanation of a method of over- 
hand stoping on drift sets, with waste fill to replace 
the ore extracted. One end of the stope is the hanging 
wall and the other end is the footwall; the sides are 


Gm TIME AGO I was requested to give a talk 


solid ore left as pillars between the stopes. The length 
is determined by the distance between the footwall and 
hanging wall, but the width is kept constant at about 
18 ft. The stopes are started at the bottom of the ore- 
body or at some level decided upon and progress upward 
from level to level in cycles of breaking, drawing, and 
filling until the top of the orebody or some other limit 
is reached. 





Fig. 1 shows the blackboard with the sections as 
originally drawn. The composite section will have to 
show the operations from the hanging wall to the foot- 
wall; hence the term. 

Fig. 2 shows some of the cut-outs used to represent 
structures built or used in the mine. 


EE 
eM ONERN KoERR TNE 
aFops & Timbers? ~~ 


Sets # Fill 








ae, Support Bf Toor 





Fig. 3 illustrates the arrangement after several devel- 
opment steps have been taken; first the crosscut driven 
on level A from the footwall drift to the hanging wall; 
then the stripping of this crosscut to a width of 18 ft., 
and to a height of about 15 ft., and the erection of the 













































cribbings in the drift on the footwall, one on each side 
of the stope. 

Fig. 4 shows several steps additional, after the cross- 
cut is stripped and the sets are placed in the center. 
These sets have chutes in every other space, alternat- 
ing on each side of the center. Fill was placed behind 





these sets to the height of the chutes; a raise was put 
up to the level above, on the footwall, and mining was 
started on the hanging-wall end. The drifts on level B 
have been filled with cribbings on each side of the stope. 
A prop indicates how a bad piece of the back is sup- 
ported on the broken ore. 
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Fig. 5 shows the hanging-wall end of the stope carried 
to the ultimate height of that lift, and also the clear- 
ance kept between the broken ore and the back of the 
stope for working room. The necessity for the raise 
on the footwall for access is now seen. 

To reach the stage shown by Fig. 6, the breaking 
operations had to be completed, a raise driven to the 
level above, on the footwall; the top of the stope caught 
up with timber (for safety), the levelers for a future 
track placed on grade (drawn with chalk in one sec- 
tion), the broken ore pulled down beginning at the 
hanging-wall end, and props placed in the stope to sup- 
port any bad pieces on the sides. 





Fig. 7 represents the stope after it has been emptied, 
after the sets have been removed, and the passageway 
sets placed in the footwall drift, and fill dumped down 
the raise from level C. This fill was leveled off so that 


the chute could be built under the raise and the re- 
mainder of the fill placed with a tram car. After filling 
the stope completely, erecting sets on that fill and remov- 
ing the back timbers, the stope is ready to be carried 
up another lift. This is shown by Fig. 8. 

This same type of explanation has been applied to 
top-slicing methods with equal success, and undoubtedly 
can be used to explain other methods. Perhaps a plan, 
in addition to the sections, might be an added advantage 
in some cases. 

When making an explanation of this sort the amount 
of detail used may be suited to the audience, but unless 
that audience is well acquainted with mining methods, 
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considerable detail does not become tiresome; in fact, 
to several visitors of extensive mining experience the 
use of these diagrams was a decided help to their under- 
standing of the method, even though they had just com- 
pleted a trip underground. 

It has been my experience that many of those who 
describe mining methods in print assume that their 
readers are as familiar as they with methods, terms, 
and appliances. I believe the contrary to be true in 
the majority of cases, and many times the poor readers 
are left puzzled and “peeved” because of the lack of an 
additional sketch or so, or the explanation of a detail 
that is not understood. 


Placer Operations Near Cariboo, B. C. 
By DONALD D. FRASER 


HE expectations of a mining boom in the Cariboo 

district of British Columbia during 1922 were not 
fully realized. It had the experience, however, of an 
awakening interest from outside. The prospector and 
the promoter have been increasingly in evidence and at 
least one “capitalist” has been looking over the ground. 
The Pacific Great Eastern Ry. now runs into Quesnel 
on a weekly schedule. For the first time in its history, 
Cariboo is accessible. The railroad has ousted the 
freight wagon as the freight wagon ousted its pred- 
ecessor, the pack train. The cost of freight on ma- 
chinery from Vancouver to Quesnel has been cut from 
5c. to about lc. a pound. 

The year 1922 was a poor one for the hydraulic 
mines. The previous winter brought little snow and 
was followed by an exceedingly dry summer, so the 
gold production from that source was disappointing. 
Several of the mines were not able to realize on their 
season’s work, for lack of water to clean up their pits. 

The strike at Cedar Creek caused a small stampede, 
which was evidently fostered, if not engineered, by 
interested parties. Many people went in from Van- 
couver and other neighboring points. As in such rushes, 
many were entirely unprepared for conditions as they 
existed. The excitement died down after a few months. 

Most of the ground is too wet to be prospected by 
shafts, and so still remains unproven. 

. Water in quantity for hydraulicking is lacking. So 
far the “pay” has been extracted by rockers, and, as 
ground to the value of $500 a cubic yard has been 
found, it has paid well. The production for 1922 was 
approximately $70,000. The nature of the deposit seems 
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to be still a question. At first it was supposed to be 
a high run of the Quesnel River. It has since been 
claimed that it is a residual deposit from the weather- 
ing of a large low-grade basic dike which runs through 
the neighborhood. 

The Kitchner mine, at Keithley, is said to have had 
a successful year. John Hopp ran his Lowhee and 
Mosquito Creek plants as usual. His Stouts Gulch 
property is evidently worked out, for it is claimed that 
the water will be transferred to Conklin’s Gulch. This 
gulch was worked in the early days and paid extremely 
well as drifting claims. To work it as an hydraulic it 
will be necessary to move the town of Barkerville to 
make dump room. Hopp has been securing options on 
the Barkerville real estate. The Perkin’s Gulch Mining 
Co. had the misfortune to have a serious wash-out on 
its ditch at the beginning of high water, which closed 
down the main plant for the season. The company did, 
however, operate its small plants with fair success. 
The Bullion mine is still inactive. 

The Tertiary Mining Co., of Chicago, spent four 
months testing its ground by drifting. Its deposit is 
unique in this district. It consists of an old channel 
which is crosscut by the present Fraser River at a 
point about twenty miles by river north of Quesnel. 
The deposit is now slightly cemented, although powder 
disintegrates it and makes washing possible. With the 
use of blast holes, the deposit should make an extremely 
attractive hydraulic mine, if run on a large scale. 
Almost unlimited water is available by ditching. 

The Construction Mining Co., which has been pros- 
pecting Peter’s Creek, has shut down for the time being. 
J. McDougal, in his shaft on Jack-of-Clubs Creek, has 
encountered ground running as much as 7 oz. to the 
10-ft. set. L. Muller is drifting equally good ground 
on Dragon Creek. 

Several drills have been working in the district dur- 
ing the past season. The one which has located the best 
ground so far has been operating on the Swift River 
near its confluence with Lightning Creek. Here 
Detroit interests claim to have proved sufficient ground 
to warrant dredging operations on a commercial basis. 
They said when leaving the district in the fall that they 
hoped to start construction of their dredge in the 
spring. It is reported that English capital will put a 
dredge on Cariboo Lake to dredge the deltas of Duck, 
Harvey, and Keithley creeks. It is fully expected that 
the present season will see the start of Cariboo’s first 
real gold dredge. 

I can see little hope for a mining boom in the Cariboo, 
put I do look for healthy’ development during the next 
few years, which will doubtlessly lead to greatly in- 
creased production. 


Italian Mercury Output Increases 


As a result of the acquisition of the Istrian mines, 
situated in the territory annexed after the war, Italy 
has risen to a position of importance as a producer of 
mercury. In 1919 the production of metallic mercury 
was only 548 tons, or one-half the average that was 
maintained during the war. In 1920 the Istrian mines 
produced 526 tons, and the total rose to 1,401 tons. In 
1921 there was a decline to 1,071 tons, but in 1922 pro- 
duction rose to 1,530 tons. The decline in 1921, accord- 
ing to Commerce Reports, was primarily due to labor 
troubles at the most important mine in Tuscany, which 
was shut down for about six months. 
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Regeneration of Cyanide Solutions 


Presence of Cyanicides at New South Wales Plant Made Ordinary Method of Cyanidation 
Impracticable, but by Recovering Copper and Hydrocyanic Acid, Operations 
Yielded a Profit—Sulphuric Acid Added to Neutral Solution 


By HARLEY B. WRIGHT 


sibilities of the regeneration of cyanide solu- 

tions in 1919, when considering the treatment 
of a gold-residue dump at the Mitchell’s Creek Gold 
mine, Bodangora, New South Wales. The material 
contained, as cyanicides, copper, lead, and bismuth, in 
sufficient quantity to render the ordinary direct cyanide 
method entirely outside the range of economical treat- 
ment, owing to high cyanide consumption. 

The copper present in the sand portion of the dump 
was 0.1 per cent, equal to 2.2 lb. per ton, whereas in 
the slime it amounted to 0.33 per cent, or 7.4 lb. per 
ton. Lead only amounted to traces in the sand and 0.5 
per cent in the slime. Bismuth was present in both 
products but was not estimated quantitatively. 

From preliminary work it was found that for every 
pound of copper present, soluble in ammonia water, 
3.3 Ib. of cyanide was destroyed, and later practice 
in bulk treatment confirmed the earlier observations. 
Considerable experimental work was undertaken to 
evolve a method to reduce the amount of cyanide re- 
quired to secure a satisfactory extraction of the gold. 
Owing to pressure of other duties, the behavior of the 
lead and bismuth was not studied to any extent, much 
as it was desired to do so. Preliminary leaching with 
sulphuric acid for the removal of the copper was found 
to be quite unsuitable, owing to the presence of calcium 
carbonate in considerable quantity. Sodium sulphide 
was tried as a preliminary wash to convert the copper 
into a sulphide, but this was as readily attacked by the 
cyanide solution as when present in the form of a 
carbonate. Ammonium salts, in conjunction with lime, 
were capable of dissolving a small portion of the copper 
present, but at a prohibitive cost. Ammonium salts, 
with cyanide and lime, gave satisfactory extractions, 
but as regards cost of treatment per ton, for chemicals, 
the result was in favor of cyanide alone. All the many 
methods of attack that were tried, either to remove the 
copper or render it inert, proved unavailing, and until 
regeneration was finally considered, the problem ap- 
peared to be quite hopeless. 

In “Cyanide Practice,” by Max von Bernewitz, some 
prominence is given to a review of cyanide regenera- 
tion, and the following reactions on the subject, as 
submitted by W. D. Williamson, were carefully 
considered : 

(1) Cu,(CN),2KCN + HSO, 
= Cu,(CN), + K,SO, + 2HCN 

The copper cyanide precipitate was recovered by 
filtration and the solution charged with hydrocyanic 
acid was rendered alkaline by lime water: 

(2) K,SO, + 2HCN + Ca(OH), 
= CaSO, + 2KCN + 2H,O 

To recover the cyanogen still held in combination 
with the copper cyanide precipitate, the use of hydrogen 
sulphide was first adopted: 

(3) Cu,(CN), + HS = Cu,S + 2HCN 

Finally, the two operations (1) and (3) were com- 

bined by adding to the cupriferous cyanide solutions 


M: ATTENTION was first directed to the pos- 





sufficient sodium sulphide to precipitate all the copper 
present after adding the requisite amount of sulphuric 
acid to complete the following reaction: 
(4) Cu,(CN),2KCN + NaS + 2HSO, 

= CuS + 4HCN + Naso, + KSO, 

The cuprous sulphide was removed by filtration and 
the hydrocyanic acid recovered with milk of lime as 
shown in (2). ‘ 

Theoretically, equation (4) appears to satisfy fully 
all the requirements for a complete recovery of the 
cyanogen entering into combination with the copper. 
Unfortunately, the reaction as indicated does not take 
place. Many experiments were carried out under 
varying conditions of acidity and neutrality. Partial 
precipitation of cuprous sulphide certainly occurred, 
but the main reaction appeared to be the formation of 
hydrogen sulphide, which did not act energetically 
enough to decompose the cuprous cyanide; sulphur 
dioxide was also given off and fine sulphur precipitated. 
However carefully the work was conducted, the regen- 
eration of the cyanide was only in a few instances in 
excess of the amount recovered by the sulphuric acid 
method, and was not worth consideration. Even had 
sodium sulphide been as successful as the equation 
indicated, the successful filtration of the copper sulphide 
would have been extremely difficult, owing to its rapid 
oxidation. What, therefore, appeared a complete separa- 
tion and recovery of. the cyanogen from the cuprous 
cyanide solutions was reluctantly abandoned. 

Metallic cyanides, when heated, are split up into the 
metal cyanogen and paracyanogen. Dry distillation in 
a retort yielded only 10 per cent of the theoretical 
amount, and distillation with sulphuric acid gave only 
slightly better results, on the air-dried copper cyanide. 
Electrolysis of the solutions containing the cupriferous 
cyanide was tried, but it did not yield results sufficiently 
attractive to warrant serious consideration. A review 
of innumerable tests finally led to the adoption of sul- 
phuric acid for the regeneration. It is positive, easy 
of application, the precipitate is easily handled, and it 
gives a higher percentage recovery of cyanide than any 
other method. The practical application of the method, 
as finally evolved, is herewith described for the treat- 
ment of sand and shows the several steps found neces- 
sary to secure the most economical results: 

Four pounds of lime per ton of sand, containing 80 
per cent calcium oxide, were mixed with the sand going 
to the vats, to neutralize latent acidity; two tons of 
solution were applied for each ton of sand, and the 
treatment was extended over fourteen days. An essen- 
tial condition for regeneration is to devrive the solutions 
of alkalinity or free cyanide, and for this purpose sump 
solution containing 0.06 per cent sodium cyanide and 
0.04 CaO per cent calcium oxide was first run to the 
sand vats. For every ton of sand, half a ton of solu- 
tion was used. The solution coming off was neutral to 
phenolphthalein, and was then pumped to the regenerat- 
ing portion of the plant and handled as hereafter de- 
scribed. 
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The consumption of purchased cyanide was at the 
rate of 3.17 lb. of sodium cyanide per ton, besides the 
amount regenerated. It was found best, by repeated 
tests, to apply one case, or 224 lb., all at once to a vat 
containing 70 tons of sand. For this purpose, 20 tons 
of regenerated solution containing approximately 0.14 
per cent free sodium cyanide and 0.10 per cent calcium 
oxide was run on to the cyanide placed on top of the 
sand. This gave a solution strength of 0.40 per cent, 
which was then circulated, at stated periods of eight 
hours, by an independent pump, for a forty-eight-hour 
contact. The solution was then allowed to drain to the 
zinc boxes, having a strength of 0.15 to 0.20 per cent 
free cyanide. No cyanide was added to the vats other 
than that regenerated from the prepared sump solu- 
tions, as explained later under Regeneration of Solu- 
tions. 

It was found that the much-discussed selective affinity 
of dilute solutions for gold in preference to the base 
metals had no application. In every instance where the 
cyanide was applied in successive amounts of 40 or 60 
lb. at a time, poor extractions took place. Regenerated 
solutions varying in strength from 0.18 to 0.12 per cent 
free cyanide followed to complete the extraction, and 
all moisture losses in discharged sand and by evapo- 
ration were made up by water washes. 

Two methods were used to precipitate the gold: (1) 
The zinc box and (2) sulphuric acid. The zinc-box 
method was employed only for the richer and stronger 
cyanide solutions. Successful recoveries were impos- 
sible if the solutions were allowed to fall below 006 
per cent free cyanide, and an alkalinity of 0.03 calcium 
oxide was maintained. The amount of zinc consumed 
amounted to 0.57 lb., costing 0.72/— (18c.) per ton of 
sand. 

After a clean-up, the three head compartments were 
tightly filled with the remaining zinc, and the fourth 
with new. Every alternate day fresh zinc was added 
and shifted up when found necessary, and the boxes 
were cleaned out from end to end every two weeks. 
No fine sludge was ever formed, the zinc simply becom- 
ing short and rotten, with a tendency to cement loosely 
together. Some fine color displays were a feature of 
the operation; the three head compartments were black, 
and with every fresh addition of new zinc, metallic 
silver would shine out, to be soon followed by resplend- 
ent copper hues. Lime mud, mostly the sulphate, 
separated from the solutions in unusual amounts and 
carried 50 oz. gold, owing to contamination by minute 
particles of gold-zine shorts. 

The gold in the zinc-box heads ranged between 20/— 
and 6/— ($5 and $1.50) and the tailing after fresh 
zincing would be 0.8/— (20c.), gradually creeping up 
to 2s., 4s., 6s. and 8s. per ton; an 80 per cent precipita- 
tion of the gold represented good work and the most 
that could be expected under such conditions. 

At previous periods in the mine’s life, charcoal in 
small fragmentary form, placed in trays, and later ap- 
plied as charcoal dust with a vacuum plant, was tried, 
found wanting, and abandoned. An electrical precipi- 
tation and regenerating outfit was also installed, but 
was subsequently thrown out in favor of zinc-box pre- 
cipitation. 

The short zinc removed from the boxes was treated 
with sulphuric acid, filtered, dried, bagged, and dis- 
posed of to the smelter with the incinerated product 
recovered from the regenerating plant. Local smelting 
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of the gold sludge was found to be too costly, owing 
to its base nature. Refining of the sludge by boiling 
in concentrated sulphuric acid, later modified to 
Pearce’s method, failed to produce a satisfactory prod- 
uct for subsequent smelting. A month’s output was 
treated by the best refining and smelting methods, care- 
ful costs of all operations were recorded, and the ver- 
dict was much in favor of the smelter. 

The solutions, free from any active cyanide or alki- 
linity, as already described, were run to separate stor- 
age sumps and later pumped to an elevated agitating 
vat of 50 tons’ capacity. To this was added 80 per 
cent commercial sulphuric acid in sufficient quantity to 
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throw down all of the copper present as cuprous cyan- 
ide. The amount of acid used varied from 700 to 
380 Ib. for every 50 tons charge of solution thus treated. 
The amount of acid for each charge was easily and 
rapidly ascertained by titrating 500 c.c. with the com- 
mercial acid until no further turbidity resulted, reading 
off the amount so used, and making the necessary calcu- 
lation. It was not often that any adjustment was re- 
quired, the end point being definite and easily deter- 
mined after slight practice. 

The agitating vat was then stopped and the cuprous 
cyanide precipitate was allowed to settle for one to 
one and one-half hours. The clear supernatant liquor, 
charged with hydrocyanic acid, was then decanted into 
a 50-ton Dorr tank at a lower level, the time taken 
being three-quarters of an hour. The smell of the 
hydrocyanic acid generated in the arm agitator was 
certainly unpleasant, but no ill or serious results ever 
resulted during the process of regeneration. The 
harshest complaint from the workmen was that it 
spoiled the flavor of tobacco, and the chewing plug lost 
its charm. 
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While the solution from the arm agitator was dis- 
charging to the Dorr tank, milk of lime was pumped 
in by a Frenier sand pump, which proved a most satis- 
factory device for the purpose. The lime emulsion was 
prepared by placing lime in three shallow, square iron 
tanks and allowing a small quantity of solution from 
the bottom of the Dorr to flow successively through 
them. It was found necessary to stir the lime vigor- 
ously during the operation, and from 700 to 1,000 lb. 
was used. Lime stirring ceased when the solution 
showed from 0.09 to 0.13 per cent free calcium oxide, 
and the average free sodium cyanide recorded amounted 
to 0.14 per cent. In addition to the stirring by the 
Dorr, and mixing by the Frenier, it was found advan- 
tageous to hasten the operation of making the solution 
alkaline by a further circulation of the solutions. For 
this a 4-in. centrifugal pump: was used with the suction 
attached to the bottom of the Dorr and delivering over 
the side, back to the vat. The shallow lime-mixing 
tanks were cleaned of their insoluble residues after 
each operation, and the Dorr tank was cleaned of the 
accumulated lime sulphate and insoluble matter, at 
necessary periods of three to six months. The regen- 
erated solution was then pumped to head tanks and used 
for mixing with fresh cyanide, or as washes following 
the strong solutions. 

The cuprous cyanide precipitate was allowed to ac- 
cumulate in the arm agitator until six separate opera- 
tions had been carried through; then it was discharged, 
by sweeping through a 4-in. valve and pipe line, to 
three V-shaped wooden vats that had previously been 
used for charcoal-dust precipitation. Filters were put 
in across the V-section and also extended up the sides 
to the top of the vat, thus giving a five-sided filter. 
Coconut matting was placed over slats in the usual 
manner, and two layers of hessian (a coarse sacking 
made of hemp or jute) were used as a filtering medium. 
The filter vats were 7 ft. long, 3 ft. deep, and 3 ft. wide. 

Six days were required to drain the precipitate be- 
fore it was sufficiently dry to handle; it then retained 
60 to 80 per cent moisture. It was grayish white in 
color and was known as “blanc-mange” by the plant 
epicures. Further removal of the moisture contents 
in a vacuum tub was not a success, but a pressure filter 
no doubt would have met the situation had it been found 
necessary. 

The moist precipitate was at first placed in wrought- 
iron trays, dried, and ignited in a muffle furnace 12 ft. 
long, 3 ft. wide, and 2 ft. high. The trays were short- 
lived, owing to excessive corrosion, so the precipitate 
was fed directly on to the hearth of the furnace. When 
dried and heated it became self-consuming and was 
allowed to burn itself out to copper oxide, then cooled 
and stacked in tanks ready for bagging and sending 
to the smelter. 


PRECIPITATION OF GOLD BY SULPHURIC ACID 


When cyanide solutions contain the double cyanide of 
copper, sulphuric acid affords an effective method for 
the recovery of the gold and silver. An 80 per cent 
precipitation of the precious metals was easily secured 
when throwing the copper out of solution after adding 
the sulphuric acid to the arm agitator. The precipitate, 
after ignition in the muffle furnace, assayed gold 70 oz., 
silver 140 oz., and copper 60 per cent, accounting for 
25 per cent of the gold-silver output from the plant. 
Had it been possible to secure satisfactory extractions 
of the gold from the sand with weak cyanide solutions 
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and to handle large volumes expeditiously this method 
would have been much preferred to the zinc box. 


QUANTITY AND VALUE OF CYANIDE RECOVERED 
BY REGENERATION 


About 5,400 tons of solution was handled by the 
method described during the treatment of 10,261 tons 
of sand. The cost of operations is shown in state- 
ment No. 1. From this statement it is clearly shown 


Statement No. 1 


na acid: Dr. Cr. 
47,952lb. @ £18 perlongton...... £385 4s. Od. 
Lime: 
47 tons @ 63s. _ ton. Peat 148 2 
Labor and power .. pie ete elie t 75 


Cyanide recovered: 
5,400 tons of 0.14 per cent sodium 
— solution = 16,902 lb. @ 1.8 


illings per lb. . £1,521 3s. Od, 
Copper recovered at market valuation, 
RNIN ries cA oc cease ag etn © Aaenamnee 334 18s. 0. 
To balance, DOME DIONE 6566 s5c600 cess. Shee US 
£1,856 Is. Od. £1,856 Is. Od. 


that for a total expenditure of £608 6s. 0d., 16,902 Ib. 
of cyanide was recovered, having a value of £1,521 
3s. Od., and in addition 10,858 lb. of copper as a by- 
product, valued at £334 18s. 0d. During the treatment 
of the 10,261 tons of sand, purchased sodium cyanide 
to the extent. of 32,541 Ib. at 1.8s. per lb. was added, 
and from this was regenerated 16,902 lb., equal to 51.9 
per cent, or a total consumption of 4.81 lb. per ton. 


Statement No. 2—Treatment Costs on 10,261 Tons of Sand 


Shillings 

Total per Ton 
Wages...... £2,200 8s. 4d. 4.30 
Sodium cyanide.............. 2,928 15 0O 5.70 
ee Bgaks ares Sa Se een 368 2 3 0.72 
— WOR. osisks Pang bee’ een ees 453 10 1 0.88 
oS SO eee ee eee : 195 8 6 0.38 
Power. . : is ee : 262 19 3 0.51 
Horse maintenance. Pantie ies re ut 246 19 3 0.48 
Realizationcharges......... ‘ eescenen ot 7 & 1.31 
Generalexpenses.... Pi cisete Noes eens : 727 4 ia 0.63 


Revenue account 


t 

Ni 

a 

wn 

So 

oS 
g ad 
££ 


4.91 

Gold at £5peroz....... . . £7,961 Os 15.51 
Silver at market rates. . 420 0.82 
Copper at market rates...... : 334 18 0.65 
£8,716 4s. Od 16.98 

Ic Foe £1,065 Ils. 8d. 2.07 


In considering the monetary values in Statement No. 1, 
cyanide having a value of £1,521 3s. 0d. was recovered, 
for an expenditure of £608 6s. 0d.; showing a saving 
of £912 17s. 0d. 

In Statement No. 2 the Revenue Account shows a re- 
turn for copper sold of £334 18s. 0d. Had regeneration 
not been adopted, these favorable factors would not 
have operated, and Statement No. 3 discloses what the 
position would have been under direct cyanidation. 


Statement No. 3 


Treatment costs, as per eens No. 2. £7,650 12s. 4d. 
Extra cost for cyanide Ba ema ae 912 17. 0 


£8,563 9s. 4d. 


Revenue account, as per Statement No. 2................... £8,716 4s. Od. 
SUR CONDOENONE = 5.5 vss cee scickneeae Eloy teas Gao 334 18 O 

£8,381 6s. Od. 

Loss... . £182 3s. 4d. 


In conclusion, it may be said of the regeneration of 
cyanide from cupriferous cyanide solutions, that it 
shows a considerable economy in working costs, is easy 
of application, and was the means of bringing an other- 
wise unprofitable dump within the scope of treatment. 
The practical details and flow sheet given will permit 
of its ready adoption where similar conditions exist 
elsewhere. 
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Technical Papers 
i 


Silver—The report on silver recently 
issued by the Imperial Mineral Re- 
sources Bureau is an important con- 
tribution to a knowledge of the world’s 
deposits and to an understanding of 
the industry. Full data on production 
and price are given, a detailed sum- 
mary of recent operations at all of the 
world’s silver mines, a good technical 
bibliography, and much other informa- 
tion of interest, such as a table giving 
the pre-war and present coinage stand- 
ards of all countries. Australia and 
British Honduras now have the purest 
silver coins—925 fine. British East 
Africa stands at the opposite end with 
a fineness of only 250. The bulletin, 
which is of 218 pages, is obtainable for 
4s. 34d. from H. M. Stationery Office, 
Imperial House, Kingsway, London, 
W. C. 2, England. 

Mineral Resources—Recent publica- 
tions in the “Minerals Resources” series 
include: “Gold, Silver, Copper, Lead, 
and Zine in Colorado in 1921,” pp. 32; 
and “Gold, Silver, Copper, Lead, and 
Zine in New Mexico and Texas in 1921,” 
pp. 11; obtainable on request from the 
U. S. Geological Survey, Washing- 
ton, D. C. 

Pennsylvania Iron Ores—“Brown Iron 
Ores in Pennsylvania” is the title of an 
eight-page mimeographed bulletin, No. 
63, recently issued by the Bureau of 
Topographic and Geological Survey, 
Harrisburg, Pa. These ores were for- 
merly important, but recently have not 
been able to compete with the Lake 
Superior product except for special 
purposes. A description of the deposits, 
with analyses and other relevant in- 
formation, is given. 

Manganese Deposits—The U. S. Geo- 
logical Survey, Washington, D. C., has 
recently issued two bulletins on man- 
ganese ore deposits, No. 734, “Deposits 
of Manganese Ore in the Batesville 
District, Arkansas,” pp. 273, and “Man- 
ganese Deposits of East Tennessee,” 
Bulletin 737, pp. 154. Either may be 
obtained on request to the Survey. 
These bulletins go into considerable de- 
tail regarding the types of deposits and 
give full descriptions of the various in- 
dividual prospects and mines. Bulletin 
No. 737 includes a list of all mines and 
prospects, giving the name of owner 
and operator, and No. 734 contains a 
chapter on the mining and dressing of 
the ores that should prove of interest 
to any one in other parts of the world 
having to do with manganese mining. 


Excellent maps are included in each 
book. 


Mining in Indo-China—A report on 
the mining industry of French Indo- 
China, pp. 23, has recently been pub- 
lished by La Vie Technique, Industrielle, 
Agricole & Coloniale, 18 Rue Séguier, 
Paris (VI), France. The report is 
taken from a recent special number of 
“L’Industrie en Indochine.” 
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Pennsylvania Lead-Zine Ores—Bulle- 
tin 69 of the Bureau of Topographic 
and Geological Survey, Harrisburg, 
Pa., four pages, is entitled “Lead and 
Zine Ores in Bucks County, Pennsyl- 
vania,” and describes the New Galena 
mine and the operations of the Guerden 
Glen Lead Mining Co. Intending in- 
vestors in the shares of new companies 
planning to work in this district would 
dc well to digest the information given 
in this paper. Bulletin No. 68 discusses 
the “Lead and Zine Ores in Lancaster 
County, Pennsylvania.” No mines in 
this section are now active, but the 
bulletin gives a résumé of what is 
known concerning former workings. 
The same can be said of Bulletin No. 
65, on lead and zinc ores in Blair 
County; Bulletin No. 67, on lead and 
zine ores near Phoenixville, Chester 
County; and of Bulletin No. 70, on zine 
ores at Friedensville, Lehigh County. 
All of these bulletins are by the former 
special consulting editor of the Journal- 
Press, B. L. Miller. 

Electric Furnaces —The Iron Age for 
April 19 (New York; price 25c.) con- 
tains a two-page article on “Lining 
Acid Electric Furnaces.” Materials and 
methods are discussed from the prac- 
tical standpoint. 


American Mining Congress — The 
Third Standardization Bulletin, issued 
by the American Mining Congress, 
Washington, D. C., pp. 387, has re- 
cently been issued; price $1. It con- 
tains reports of interest on the follow- 
ing subjects: drilling machines and 
drill steel; underground transportation; 
fire-fighting equipment; steam-shovel 
equipment; mine ventilation; mechan- 
ical loading underground; mine timbers; 
mine accounting; and methods of mine 
sampling. 

Charcoal Precipitation of Gold—In 
the March issue of The Mining Mag- 
azine, (Salisbury House, London Wall, 
London, E.C.2, England; price 1s.) ap- 
pears a nine-page article on “Precipita- 
tion of Gold from Cyanide Solutions 
by Means of Charcoal.” This is largely 
a record of work carried on at the 
Yuanmi gold mine, in West Australia, 
with informative comment. 


Jet—U. S. Bureau of Mines, Reports 
of Investigations No. 2,452, obtainable 
en request to the Bureau at Washing- 
ton, D. C., is a four-page pamphlet on 
the subject of jet. This is a dense 
black lignite, taking a good polish and 
sometimes used for jewelry. Its analy- 
sis, history, distribution of deposits, 
production and demand are briefly 
touched on. Black onyx is now more 
in favor for mourning jewelry, for 
which jet was formerly principally used. 

Wire Rope—Mining engineers con- 
cerned with hoisting will find U. S. 
Bureau of Standards Technologic Paper 
No. 229 of interest. Tests of wire rope 
§, 3, 2, 1, and 13 in. in diameter were 
made on sheaves of 10, 14, and 18 in. 
diameter, to determine the rope strength 
under static load, and the results are 
here tabulated and interpreted. The 
sixteen-page paper is obtainable on re- 
quest from the Bureau. 
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Screen Sizing—Prof. Ernest A. Her- 
sam is spending a year at the Massa- 
chusetts Institute of Technology to 
make a survey of milling, under the 
auspices of the A.I.M.E. and the U. S. 
Bureau of Mines. Among other things 
he has studied the matter of proper 
screen sizing and has prepared an out- 
line of the subject in mimeographed 
form, “A Standard Sizing Test,” which 
may be obtained by writing to the 
Bureau of Mines, Washington, D. C. In 
this résumé he describes current prac- 
tice and suggests improvements and 
changes. All who are interested in the 
subject are urgently invited to secure 
a copy of the paper and offer construc- 
tive criticism so that the best practice 
may be formulated and offered as a 
standard. 

Copper in Pennsylvania — “Copper 
Ores in Pennsylvania” is the subject of 
Bulletin No. 71, Bureau of Topographic 
and Geological Survey, Harrisburg, 
Pa., eight pages, obtainable on request. 
There are no deposits of copper min- 
erals that are of any importance in 
the state. 

British Lead Industry—In Chemistry 
and Industry for March 16 (Central 
House, 46 & 47, Finsbury Square, Lon- 
don, E. C. 2, England; price 1s. 9d.) is 
the first instalment of a continued arti- 
cle on “The Production of Lead in Bri- 


tain.” This first section is entirely 
historical. 
Rail Transportation—Those _inter- 


ested in the operation of American rail- 
ways will find much important statis- 
tical data in the 1922 annual bulletin of 
the American Railway Association, Car 
Service Division, Washington, D. C., 
just issued. Copies may be obtained on 
request to the Committee on Public Re- 
lations of the Eastern Railroads, 143 
Liberty St., New York City. 


Mining in South Australia—The Min- 
ing Review of the Department of Mines, 
Adelaide, South Australia, for the half- 
year ended June 30, 1922, is now avail- 
ale; also the Annual Report of the Di- 
rector of Mines and Government Geolo- 
gist for 1921. The latter contains large 
maps, in colors, of Australia and South 
Australia. Either may be obtained on 
request. 

Idaho Mining—The 1922 Annual Re- 
port of the Mining Industry of Idaho 
is now available from Stewart Camp- 
bell, Inspector of Mines, Boise, Idaho. 
It is a 209-page book giving reports on 
all of the mines and most of the 
prospects of the state. 


Aérial Ropeways —In The Mining 
Magazine for March (Salisbury House, 
London, Wall, London, E. C. 2; price 
1s.) is a short general article on aérial 
ropeways, giving a résumé of present 
practice and costs. 


Mine Fires—Technical Paper 314 of 
the U. S. Bureau of Mines, Washington, 
D. C., obtainable on request, is an 
illustrated bulletin of twenty pages on 
“Metal-Mine Fires.” It tells how such 
fires may start and how the hazard of 
fire may be lessened, information that 
is valuable and widely applicable. 
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M. & M. S. Medal Presented 
to Peele 


Tribute Paid to His Distinguished Serv- 
ice in the Literature of Mining 


About ninety persons attended a din- 
ner arranged by the Mining and Metal- 
lurgical Society of America to do honor 
to Prof. Robert Peele at the Aldine Club 
on Thursday evening, April 26, 1923. 
They ranged from professional ac- 
quaintances to former students and 
from intimate friends to engineers who 
knew the professor chiefly through his 
Handbook. All of them united in-pay- 
ing tribute to his widely used work and 
to the position he occupies in mining 
circles. In one respect the occasion had 
a military flavor, for the principal event 
of the evening was a presentation of a 
D. S. M. to the professor, a gold medal 
for distinguished service in the litera- 
ture of mining. 

Carl A. Meissner acted as _toast- 
master. As he rose, tinkling a glass to 
call the diners to order, a former medal- 
list, E. P. Mathewson, also rose and 
asked the question, “Who put the ‘P’ in 
Peele.” At which much laughter. The 
toastmaster read a carefully prepared 
speech, pointing out, aniong other 
things, that the “Mining Engineers’ 
Handbook” was also a book of enter- 
tainment, and had been used as such 
by engineer officers in the A. E. F. on 
their return home from France when 
reading material was scarce and all 
sorts of expedients had to be devised to 
pass away the time. Mr. Meissner 
stated that too often tribute is paid a 
man after he is dead, and that it was a 
great pleasure to do so while the tribu- 
tee was alive. He was strong in his 
praise of the man and his works. 

W. Y. Westervelt, who followed Mr. 
Meissner, delved into the career of 
Professor Peele, carrying his listeners 
from the time when, as a boy of eight, 
Robert Peele began mining in the cellar 
of his home to the moment of his pres- 
ence at the dinner that night. One of 
the many interesting facts he related 
was a reference to the painstaking 
labor involved in compiling and editing 
a handbook. He said that Professor 
Peele had read the book an equivalent 
of five times and that the work seemed 
destined to become a handbook common 
to all the engineering professions be- 
cause of its broad treatment of engi- 
neering principles. 

The next speaker to be introduced 
was John A. Church, who spoke warmly 
as a former student and related the 
methods used by the professor in the 
classroom, his logical and point-to-point 
presentation of the subjects on which 
he lectured, and the respect the students 
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had for him, not only while under- 
graduates but also after beginning 
professional work. 

The actual presentation of the medal 
was delegated to B. B. Gottsberger, who 
acted on behalf of Mr. Rogers, the presi- 
dent of the society. Mr. Gottsberger 
referred to the criticism to which the 
engineer was subjected for not occupy- 
ing a more important position in the 
affairs of the country, and stated that 
it was necessary for the engineer first 
to serve the industry in which he hap- 
pens to be engaged before broadening 
his sphere. He eulogized the work of 
Professor Peele in compiling and co- 
ordinating the mass of data required 
to write a technical handbook, and ad- 
mitted that the “pen was mightier than 
the pick and shovel.” 

Professor Peele said that he had been 
experiencing the most embarrassing 
time of his life and that he could not 
adequately thank the society for the 
honor it had bestowed upon him. He 
modestly gave credit to the many con- 
tributors of the handbook for any merit 
it possessed and stated that enough 
copies had been sold to build a stack 
about three-quarters of a mile high. 


California Mining Men Meet 


The department of mines and mining 
of the Sacramento Chamber of Com- 
merce held a meeting on April 20, 1923, 
at Sacramento, Calif. Mine super- 
intendents and mine owners from the 
Mother Lode district were present. 


Channing Talks at A.I.M.E. 
Meeting in Washington 


Senator Oddie Will Introduce Bill for 
Department of Mines 


Legislation providing for the estab- 
lishment of a federal Department of 
Mines will be introduced at the next 
session of Congress by Senator Oddie, 
of Nevada. Senator Oddie made this 
announcement on April 27 at a meeting 
of the Washington Section of the Amer- 
ican Institute of Mining and Metallur- 
gical Engineers. 

J. Parke Channing, of New York, de- 
livered the address of the evening. His 
talk was a story of his own personal 
experiences during the last thirty-five 
years. He dwelt mainly on the inci- 
dents in his life of more than usual 
human interest. He painted a picture 
of the hardships and of the pleasures 
of the early years of his experience in 
the West, and he drew frequently upon 
his fund of amusing stories. The only 
moral which he attempted to draw from 
his remarks was that in new enter- 
prises one should rely on experience 
rather than attempt too much pioneer- 
ing. This does not mean that tried 
methods should not be applied to situa- 
tions in which they are new. To illus- 
trate, he cited an experience of his 
own in Tennessee where a property had 
been shut down for thirty years. He 
was able to open it successfully by 
applying Lake Superior methods of 
mining and Montana methods of smelt- 
ing. 


Zine Institute Announces Next 
Annual Meeting 


The fifth annual meeting of the Amer- 
ican Zine Institute will be held at the 
Hotel Chase, St. Louis, Mo., on May 
7 and 8. The tentative program of the 
committee on arrangements is said to 
be one of the best that has ever 
been prepared. Hotel reservations 
should be made now through R. M. 
Roosevelt, Hillsboro, III. 


Geological Survey in Need of 
Editorial Assistants 


In an effort to recruit the editorial 
force of the U. S. Geological Survey, 
an open competitive examination for 
editorial assistant will be held at vari- 
ous places throughout the country on 
May 23. Vacancies in the Geological 
Survey at $1,800 to $2,400 (plus bonus) 
and in positions requiring similar quali- 
fications will be filled from the results. 
Applicants should apply at once for 
Form 1312, stating the title of the 
examination desired, to the Civil Serv- 
ice Commission, Washington, D. C. 
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S. A. Knapp, of San Francisco, is in 
New York. 

Oliver E. Jager, of the British Amer- 
ica Nickel Co., was in New York last 
week. 

E. T. McCarthy has left London ‘to 
examine the French concession in 
Korea; he is due at Kobe on May 16. 

W. H. Blackburn, general superin- 
tendent for the Tonopah Mining Co., of 
Nevada, was in New York on April 25. 


Carl O. Lindberg has sailed for the 
Orient, where he will be engaged in 
professional work for the next three 
months. 


Forest Rutherford, consulting mining 
and metallurgical engineer, announces 
a change of address to 50 Broad Street; 
N. Y. City. 

T. E. Siebenthal, formerly of Crosby, 
Minn., has been appointed superin- 
tendent of the York mine, a property 
of the Coates & Tweed Co. 


Kirk Bryan, of the U. S. Geological 
Survey, has begun the geological por- 
tion of the investigation being made by 
the Federal Government of the Colum- 
bia Basin project. 

C. Mason Farnham has returned to 
Barre, Mass. He has devoted the last 
two and a half years to the study of 
the diamond and copper mines of Cen- 
tral and South Africa. 


J. Carson Agnew has resigned his 
position as assistant to the president of 
the Midvale Steel & Ordnance Co., and 
is now organizing a company to deal 
in iron ore, pig iron, and coal. 


J.Q. McNath, mining engineer for the 
Colorado Fuel & Iron Co. at Canyon 
City, Colo., was elected president of the 
Rocky Mountain section of the Mathe- 
matical Association of America. 


D. C. Jackling has been elected presi- 
dent of the Chino Copper Co. to fill the 
vacancy caused by the death of C. M. 
MacNeill. Mr. Jackling has been vice- 
president and managing director of the 
company. 

Paul Lincoln, who has been manager 
for the last nine years of the Noble 
Five mine, at Sandon, B. C., has recently 
moved to Salt Lake City. Mr. Lincoln 
will retain his connection with the 
Sandon property. 


W. R. Doell, chief engineer for 
Clement K. Quinn & Co. at their prop- 
erties near Crosby, Minn., has been 
made superintendent of the Shada mine, 
at Nashwauk, Minn., a property oper- 
ated by the same company. 

Marion E. Rhodes, who served during 
the last Congress as chairman of the 
Committee on Mines and Mining, has 
been appointed assistant to the Comp- 
troller General of the United States. 
In his new position, his duties will be 
exclusively legal and of a semi-judicial 
character. 
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At the suggestion of Herbert Hoover, 
the President has appointed George K. 
Burgess to be director of the Bureau 
of Standards. Since 1913 he has been 
chief of the Bureau’s Division of Metal- 
lurgy. His service with the Bureau, 
however, dates from 1903. 

Mr. Burgess was born in Newton, 
Mass., in 1874. He received his B.S. 
from Massachusetts Institute of Tech- 
nology in 1896, and held a fellowship 
at that Institution from 1898 to 1900. 
His Se.D. was obtained in Paris in 1901. 
He served short terms as instructor at 
the University of Michigan and at the 
University of California. Mr. Burgess 
served the Bureau of Standards from 
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1903 to 1905 as an associate physicist. 
From 1905 to 1913 he served as a physi- 
cist and in the latter year was raised 
to the rank of chief of division. Mr. 
Burgess has been active in the work 
of the National Research Council. Dur- 
ing the war, in addition to his regular 
duties, he was an advisor to the re- 
quirements division of the War Indus- 
tries Board and to the Ordnance 
Department of the Army. In 1917 and 
1918 he was chairman of the light alloys 
committee of the National Advisory 
Committee for Aeronautics. During 
the same period he was a member of 
the National Aircraft Standards Board. 
He was the recipient of a silver medal 
at the Pan-American Exposition held 
in 1915. 


Roy H. Elliott, late manager of the 
western activities of The Metals Ex- 
ploration Co., has established an office 
at 1,200 First National Bank Building, 
San Francisco, and will practice as a 
consulting mining engineer. 

O. E. Meinzer and D. G. Thompson 
are conferring with State Geologist 
H. B. Kummel, of New Jersey, for the 
purpose of arranging plans for an in- 
vestigation of ground-water supplies in 
certain industrial areas of that state. 
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A. W. Crosby has resigned as gen- 
eral superintendent of production and 
drilling for the Sinclair Oil & Gas Co., 
Houston headquarters, and will re-enter 
the business of contract drilling. J. E. 
Hooper, field manager at Damon Mound, 
will succeed Mr. Crosby. 


Adolph Knopf has been made profes- 
sor of physical geology and petrology 
at Yale University. Charles Schuchert, 
professor of paleontology and historical 
geology at Yale since 1904, and Horace 
L. Wells, professor of analytical chem- 
istry and metallurgy since 1893, will 
retire from active teaching this June. 


Henry M. Rives, secretary of the 
Nevada Mine Operators’ Association, 
left Reno, Nev., on April 21 for Wash- 
ington, D. C. He goes as the repre- 
sentative of Nevada silver producers 
to confer with Senators Pittman and 
Oddie, the Director of the Mint, and 
the Senate Silver Commission. Later 
he will visit New York. 


Stanley R. Moore, mining engineer, 
has returned to Wallace, Idaho, from 
Guanajuato, Mexico, where he had for 
several years been superintendent of 
mines for the Guanajuato Mining & 
Reduction Co., an American corpora- 
tion. Before going to Mexico he was 
superintendent of the Success mine in 
the Coeur d’Alene district. 


Sidney Paige has been transferred to 
the Alaska branch of the Geological 
Survey as geologist in charge of three 
parties that will make a survey this 
summer of naval petroleum reserve 
No. 4 on the Arctic coast of Alaska. 
His transfer took effect May 1. James 
Gilluly has been transferred from the 
geologic branch to the Alaskan branch 
to assist in the petroleum survey. 


Frank Botsford, district manager of 
the Western Mesabi Range for the 
Pickands-Mather Co., has assumed the 
general managership of the Mahoning 
Ore & Steel Co. Mr. Botsford succeeds 
W. C. Agnew, who will devote most of 
his attention to the operations of the 
Rogers-Brown Iron Co. H. S. Wollan, 
who is at present superintendent of the 
property, will continue in that capacity. 


L. C. Shattuck, general manager of 
the Shattuck Arizona Copper Co., was 
elected president of the company at a 
recent meeting of the board of directors 
held in Bisbee. Mr. Shattuck will con- 
tinue to act as general manager. T. O. 
McGrath, who has been auditor for the 
company for many years, was elected 
assistant general manager, and Joseph 
Walker was made mine superintendent. 


Roy Marcellus, of Hobart, Tasmania, 
accompanied by Mrs. Marcellus, re- 
cently arrived in Wallace, Idaho. Mr. 
Marcellus is a mechanical engineer, 
and for the last six years has been con- 
nected with the Australia Electrolytic 
Zine Co. at Hobart. He is now with 
the Hume Pipe Co. and is on his way 
to London, the headquarters of the com- 
pany. He expects to return to the 
United States in June and to sail soon 
thereafter from San Francisco to 
Australia. 
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ANGANESE mining in the Batesville-Cushman 
district in Arkansas is being revived. Both large 
and small operators are producing to fill contracts with 


steel companies. 


The American Smelting & Refining Co. has raised 
wages at Leadville to meet the scale paid in other mines. 
W. R. Allen and associates have been indicted for 
fraud in connection with Boston & Montana manipula- 


tions. 


Reports state that tenders are asked to supply ma- 
chinery for a mill to be built at the Katherine mine, 


near Kingman, Ariz. 


Plenty of power is now available for the mines of 


northern Ontario. 


Novel Law Permits Joint Owner 
to Mine Independently 


Measure Passed in Coloradc May Stim- 
ulate Opening of Mining Property 
—Rights of Partners Defined 


Of outstanding importance to the 
metal-mining interests of Colorado is 
H. B. 553, which was enacted by the 
Colorado Assembly during the late ses- 
sion, and which has been signed by 
Governor Sweet. It provides that where 
two or more persons have joint owner- 
ship in a mine they shall be considered 
tenants in common, and any one of them 
shall have the right to develop or work 
the property without the consent of any 
non-working owner, subject to an ac- 
counting to the non-working owner or 
owners for his proportionate share of 
the net profits, if any. The working 
owner or tenant is permitted to set off 
against the proceeds of operation all 
expenditures and expenses of the work, 
including the building of roads, installa- 
tion of machinery and equipment, and 
reasonable compensation for his serv- 
ices. He is also allowed a set-off for 
expenses incurred in prospecting, when 
carried on in good faith. 

The working co-owner or tenant can- 
not demand contributions of non-work- 
ing owner except out of proceeds of 
net profits, and no lien can be created 
or attach to the interest of a non- 
working owner, but only to the interest 
of the working owner or tenant. 

Any owner or tenant in common is 
given the right to lease his interest, 
and his lessee is entitled to all rights 
and benefits, and is subject to all duties 





Leading Events 


A novel law passed by the Colorado Legislature pro- 
vides for joint owners of mining claims to develop them 
independently ; it protects the interests of all. 


A Butte man has patented a device to concentrate 


cellent results. 


ores by electric induction. 


Tests are said to show ex- 


The Mogollon Mines Co. has started the development 
of the Fannie mine, the property of the bankrupt Amer- 
ican Silver Corporation at Mogollon, New Mexico. 

New customs mill will help silver producers in the 
Tombstone district in Arizona. 

Senator Pittman, at Washington, has addressed a 
vigorous protest to the Under Secretary of the Treasury 


in respect to revocation of silver allocations. 


and obligations, of a working owner 
or tenant. 

The measure seems to include ample 
provisions for the protection of both 
working and non-working owners, and 
it is believed will result in the opening 
up of many old properties in Colorado 
which have remained idle because a 
fractional owner would neither dispose 
of his interest at a reasonable figure, 
or join with co-owners in working or 
leasing the joint holding to a third 
party. 


Asbestos Miners Deport Manager 
at Thetford Mines 


Striking Employees Resent Presence 
of Armed Guards 


C. H. McNutt, resident manager for 
the Asbestos Corporation, at Thetford 
Mines, Quebec, was taken from his bed 
and escorted to the train for Sherbrooke 
by 1,500 striking miners on April 25. 
The superintendent for a construction 
company was accorded the same treat- 
ment. Forty armed constables or de- 
tectives had entrenched themselves in 
the company’s offices. A mob attacked 
them with stones and a fire hose, forc- 
ing them to flee after blank shots fired 
over the heads of the miners had failed 
to check the charge. 

With the departure of the detectives 
quiet was restored. Miners employed 
by the Asbestos Corporation have not 
returned to work, but men from neigh- 
boring mines, who went out in sym- 
pathy when the constables appeared, 
were back in their pits the following 
day. Officials of the company appealed 
to the government for protection. 





New Corporation Will Take Over 
Mining Properties in Parral 


A. S. & R. Will Direct Operations in 
Mexico—McQuatters Holdings 
Included 


The Mexican Northern Mining & 
Railroad Co. has been organized under 
the laws of Delaware to take over the 
Mexican properties of the Alvarado 
Mining & Milling Co., its option on the 
Parral & Durango R.R., certain timber 
holdings, as well as all properties of the 
Refugio Mining Co., Hidalgo Mining Co. 
and the San Juanico Mining Co. and 
sundry silver mines near the American 
Smelting & Refining Co.’s Veta Grande 
property in the Parral mining district 
in Mexico. 

The capital will consist of 15,000 
shares of 7 per cent preferred stock, 
5,000 of which will be issued, and 1,000,- 
000 shares of common stock of no par 
value, 600,000 of which will be issued. 
The American Smelting & Refining Co. 
will own 2,500 shares of the preferred 
stock and 70,000 shares of the common 
stock. 

The officers of the new company will 
be H. A. Guess, president; F. H. Brow- 
nell and William Loeb, Jr., vice-presi- 
dents; J. C. Emison, treasurer, and J. 
C. Dempsey, secretary. Besides Messrs. 
Guess, Brownell, and Loeb, the directors 
are A. J. McQuatters, Gordon Dexter, 
John R. Hall, Louis E. Stoddard, H. A. 
Prosser, and C. L. Baker. Five of these 
are officials of the American Smelting & 
Refining Co., which will have control of 
the operations of the newly created 
company. 
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Manganese Mining in Arkansas Revives 


Operations in Batesville-Cushman Field Resumed— 
Both Large and Small Operators Busy 


By Tom SHIRAS 


HE activity in steel has put new 

life into the Batesville-Cushman 
manganese field, in Arkansas, and pro- 
duction is increasing rapidly. Since 
1917 the industry has been practically 
at a standstill, only a few properties 
running, with light production. Every 
miner in the field is at work now, and 
new properties are starting up as they 
can be manned with the necessary labor 
forces. 

There is a marked contrast in the 
work in progress now and that during 
the war. Then it was one big rush. 
Properties were purchased with but lit- 
tle investigation; high-priced machinery 
was rushed in, and almost any price 
paid for labor; everything was hurly- 
burly. Today every operator is feeling 
his way and figuring costs carefully 
and conservatively. 

The operators who stuck during the 
last lean five years now have contracts 
for 18,000 tons to be delivered to the 
furnaces, with as much more as they 
can produce in excess of this. 

The ore is divided into two grades. 
Class A, which covers everything from 
40 to 52 per cent, and Class B, which 
covers everything from 25 to 40 per 
cent. The contract price on Class A is 
55c. per unit. On Class B, the price 
scales from 38c. per unit for 25 per 
cent to 46c. per unit for 40 per cent. It 
is expected that if the price of man- 
ganese ore advances on the market 
the furnaces with which these contracts 
are made will also advance the price. 
These prices are much below those paid 
during the war, when 52 per cent ore 
sold for $1.26 a unit, and 40 per cent 
at $1.02. No big profits will be made 
at the present prices in the Arkansas 
field, but with conservative costs most 
operations should show a small profit. 
The group of operators which consti- 
tute what might be termed the “old 
guard,” men who have their homes in 
the field and who have mined man- 
ganese for years, who have the present 
contracts, are apportioning the tonnage 
among all operators who care to start 
operations. 

Labor is scarce in the field and will 
probably be scarce until after the first 
of June, when crops are laid by. Then 
the native farmers who are also miners 
will go into the pits and tunnels again. 

Many small operators who formerly 
recovered only lump ore are now wash- 
ing the fines in hand jigs and small 
washers and sluices, introduced by 
“Silicate” Bill Jones, who showed the 
manganese miners that they were los- 
ing half of what they produced, all for 
the lack of a little knowledge and in- 
genuity. At first they didn’t believe it 
would work, but after he had cleaned 
up several rich dumps they accepted his 
method and have been using it ever 
since. The fine ore occurs mixed with 
the clay. The whole is sluiced, or run 





through a small screen pulled by a small 
gasoline engine, and the clay is washed 
out. The concentrates from this process 
are then run through a hand jig for final 
cleaning. These small plants can be 
moved to a new site in a day, with one 
team. 

The Eureka mine, operated by the 
United States Manganese Ore Corpora- 
tion, has lately added jigs to its wash- 
ing plant, which has increased its pro- 
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wash dirt over hand jigs, but are con- 
sidering the erection of a washing plant 
this summer. 

The Northern Minnesota Ore Co., of 
Deerfield, Minn., which recently took 
over the Aydelot property, one and one- 
half miles east of Cushman, has started 
operations. 

The Bee Rock Mining Co., operating 
the Roach mine, six miles northeast of 
Cushman, is purchasing equipment for 
a washing plant. The plant when com- 
pleted will handle 300 tons daily. 

The White River Manganese Co., 
operating three and one-half miles east 
of James Switch, is setting a new boiler 
to provide additional power for its 
washing plant, which has a capacity of 





Small manganese enterprise in Arkansas 


duction and made it possible to produce 
a better grade of ore. 

The Southern Hill, operated by the 
same concern, is making a nice produc- 
tion at this time, and is driving a de- 
velopment tunnel clear through the base 
of the hill in which the ore occurs. This 
is the most important development ever 
started on this property. The hill at 
the apex is 80 ft. high and 800 ft. 
through at the base. 

The company contemplates the lay- 
ing of a pipe line three miles long from 
Polk Bayou in the near future, and 
equipping the property with a large 
washing plant. 

The Shell-Adams properties are all 
producing. The work is all by con- 
tract, and the washing is done on hand 
jigs. 

The American Manganese Co., which 
took over the Independence Mining Co.’s 
properties several years ago, is starting 
operations. The Polk-Southard is the 
biggest producer in this group. It is 
equipped with a washing plant with a 
capacity of 250 tons a day, and two 
steam shovels. 

The American Ore Corporation, of 
Duluth, Minn., has recently started 
operations on a 340-acre tract eight 
miles east of Cushman. At the pres- 
ent time the operators are handling 


400 tons a day. The company will start 
its plant as soon as the boiler installa- 
tion is completed. 

Operators believe that the future of 
the field will depend on the ability to 
fill present contracts in the stipulated 
time. If this can be done, a steady 
market will be assured. 


Krull Eludes Bandit Captors 
in Mexico 


A dispatch from Mexico City states 
that Oliver W. Krull, the American min- 
ing engineer, manager of the La Cruz 
mine, near Velardena, Mexico, who was 
kidnapped on April 6, escaped from the 
bandits who held him prisoner at a 
placed called Coeta, State of Durango, 
according to a story he told upon his 
arrival at Gomez Palacio. 

Krull’s narrative was relayed to 
Mexico City newspapers on April 26. 
He said he was well treated after his 
capture, although he suffered from cold 
and hunger on the long forced marches 
through the mountains. The kidnap- 
pers, headed by Juan Galindo, the Coeta 
outlaw leader, first attempted to force 
Krull to appeal to the United States 
Government for a ransom of $100,000, 
according to Krull’s story. 
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Lessees, With Noses for Ore, 
Make Mine of Argentine 


Coeur d’Alene Property Revived After 
Twenty Years—Practical” 
Miners Did It 


Leave it to leasers to find ore where 
others with more pretentious qualifica- 
tions fail. For twenty years the Argen- 
tine mine, one of the early locations in 
the Coeur d’Alene district, Idaho, has 
been idle and all but forgotton, its old 
gravity tram rotting away and new 
growth of underbrush concealing its old 
dumps and portals to caving tunnels. 
Former operators had abandoned it. 
Today a.carload of ore that returns 
40 oz. of silver to the ton is being 
shipped daily from the Argentine to the 
smelter. In a drift from the bottom 
of a 200-ft. shaft sunk from the main 
tunnel an oreshoot has been followed 
for 50 ft. which averages 5 ft. wide, 
practically all siderite with gray copper 
distributed through it. Samples run 
as high as 300 oz. in silver and the en- 
tire mass averages 40 oz. Steps are 
being taken to sink the shaft 200 ft. 
further and plans are also being formu- 
lated to open the oreshoot at an addi- 
tional depth of 800 ft. by drifting from 
a neighboring property, which would 
also provide a desirable outlet for the 
mine near the railroad track. A new 
tramway more than 2,000 ft. long has 
been built, which delivers the ore direct 
from the tunnel to the railroad cars, 
and an electric hoist has recently been 
installed. 

Conditions indicate that the old 
Argentine is entering upon a career 
of large and profitable production. All 
this has been accomplished within the 
last year by a group of Kellogg leasers, 
all of whom are practical miners except 
one, Milton W. Emmett, a young law- 
yer, who looks after the business fea- 
tures of the enterprise. 


1,000-Bbl. Shale-Oil Plant Would 
Cost $3,190,000 


Martin J. Gavin, refinery engineer for 
the U. S. Bureau of Mines, estimates 
that a Scotch oil-shale retorting plant 
capable of receiving shale from the 
mine, producing from it 1,000 bbl. of 
crude oil and a corresponding quantity of 
finished ammonium sulphate, per day 
of twenty-four hours, and disposing of 
the spent shale, would cost approxi- 
mately $2,190,000. A refinery capable 
of completely refining 1,000 bbl. of 
crude petroleum per day would cost 
about $1,000,000; a complete shale-oil 
refinery probably more. Thus a com- 
plete plant of the Scotch type capable 
of treating 1,000 tons of 42-gal. oil- 
shale per day, and making a complete 
line of finished products, including am- 
monium sulphate, would cost about 
$3,190,000. This figure does not include 
cost of land for plant site, mine, mine 
equipment, opening up mine, land for 
spent-shale dump, camp for workers, 
and the like. It does include complete 
retorting and refining equipment, am- 
monium-sulphate works, and auxiliary 
buildings and equipment. 


- precipitation. 
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Bolivian Company Installs 
Holt-Dern Roasters 


The Compania Beneficiadora San 
Vicente de Bolivia in Bolivia is in- 
stalling two Holt-Dern roasters in its 
new milling plant. The company will 
use the same process as that which 
is proving so successful in the plants 
of the Tintic Milling Co. and the Tintic 
Standard Mining Co. both of which are 
situated in the Tintic district of Utah. 
After a chloridizing roast the valuable 
metal-bearing salts are leached, before 
The process and the 
roasting equipment were developed in 
Utah. 


Done in Jig Time! 


The Butte-Kansas Mining Co. closed 
down its mill in the Waco field, in the 
Joplin-Miami district, at the end of the 
night shift, Friday, April 20, on ac- 
count of two leaking rougher jigs. 
Workers tore out the old jigs com- 
pletely and built new ones, using more 
than 8,000 ft. of lumber and 500 Ib. of 
nails in each jig, and the plant was 
ready to run again by Monday night, 
April 23. 

The company is driving an air drift 
connecting its shaft on the south side 
of the lease with the one on the north 
side, which will improve ventilation. 


Tombstone Needs No Obituary 
Yet, Think Operators 


New Custom Mill in Arizona Camp 
Will Make Mining Profitable, Even 
on 65c. Silver 


That the completion of the govern- 
ment purchases of one-dollar silver has 
not shattered the mining possibilities 
of the Tombstone district, in Arizona, 
is the conviction of V. G. Melgren and 
his associates, who have just completed 
a new 50-ton mill on the Bonanza 
property. The Bonanza consists of 
fifty-two claims owned by J. L. Melgren 
and his son, V. G. Melgren, and has 
been leased to Wooton, Hilton & Jacob- 
son. 

Mining now has been in progress for 
many months, the ore being stocked 
awaiting the completion of the cyanide 
plant. The mill is now treating 30 tons 
per day and is making a recovery of 
92 per cent. It is planned to treat 
custom ores of the district, and the 
owners expect to have the plant operat- 
ing three shifts in the near future. It 
is believed that a large tonnage is avail- 
able from the many prospects in the 
district that can be profitably mined for 
treatment in the new plant, even though 
it would not stand freight to a smelter. 





Proposal to Test Old Gold Fields 
in Coolgardie 


By Cable from Reuters to 
“Engineering and Mining Journal-Press” 


Melbourne, April 27—The Coolgardie 
Leaseholders and Prospectors’ Associa- 
tion has asked the West Australian 
Government to subsidize the testing of 
old gold fields in the Coolgardie district. 
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A. S. & R. Subsidiary Finally 
Raises Wages to Meet Scale 


Strike Against Yak Company at Lead- 
ville Ends After Four Months— 
Prospects Are Good 


E. L. Hartwell, manager of the Yak 
Mining & Tunnel Co., a subsidiary of 
the American Smelting & Refining Co., 
which is operating at Leadville, an- 
nounced that, effective May 1, the mini- 
mum wage for underground work would 
be advanced from $3.50 to $4 per day; 
machine men to receive $4.50 instead of 
$4. These are the rates established by 
the other companies in the district sev- 
eral months ago. 

In connection with the strike on the 
property and the new wage scale, Man- 
ager Hartwell said: 

“The decision of the company to 
increase the minimum wage to $4 a day 
for all underground work was made 
upon the development of the orebody 
the past week, which showed to be big- 
ger and better than was at first hoped 
for. Considerable work will have to be 
done at the Dolly B, and it will be two 
or three months before the Yak com- 
pany realizes anything in return from 
the new find, but it has developed so 
well and looks so promising that it was 
decided to give the men the increase 
in wages.” 

The announcement of the $4 minimum 
scale automatically ends the strike. 
which was called by the Leadville union 
the first of the year. Despite the strike, 
the company continued to work the 
property, and carried on development 
work in sinking a 180-ft. winze and 
driving a crosscut to the recent strike. 
The discovery was in the white-lime 
horizon below the tunnel level, and is a 
new development in the possibilities of 
the white-lime contact. This is the 
first work in the district in the white- 
lime measures, past production having 
come from the blue-lime horizon, and 
the discovery appears to open up a new 
field of promising value. 

Following the announcement of a new 
wage scale, the Fortune Mining Co. 


.announced the resumption of work on 


its property, which was closed down 
March 22, following difficulties with the 
local union over the use of air supplied 
by the Yak company. 


Governor Ousts Officials of 
Miami School of Mines 


Considerable interest was aroused in 
the Joplin-Miami zinc-lead district by 
the sudden ousting of the board of 
regents for the Miami School of Mines 
by Governor Walton of Oklahoma with- 
out warning. There was talk of resist- 
ing his order, but legal advisers de- 
clared the Governor had acted within 
his rights, so the regents who had 
served since the founding of the school 
have turned over the records to the new 
members. It is announced that W. O. 
Cralle, who has been president of the 
school, will be retained until June 1, 
after which he will be succeeded by 
Representative G. W. Moothart. 
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Mogollon Mines Co. Starts Devel- 
opment of Fannie Property 


Has Mine Under Working Agreement 
With American Silver Corporation— 
Fannie Has Good Record for 
Production 


S. J. Kidder, manager of the Mogol- 
lon Mines Co., of Mogollon, N. M., has 
lost no time in getting operations under 
way at the Fannie mine, recently taken 
over under a working arrangement with 
the receiver of the American Silver 
Corporation. 


Engineering and Mining Journal-Press 


Construction Plans Based on 
Dollar Silver, Say Nevadans 


Henry M. Rives, secretary of the 
Nevada Mine Operators’ Association, 
has been instructed to proceed to Wash- 
ington, as a representative of the asso- 
ciation, to appear before the Senate 
committee at hearings investigating 
the gold and silver question. One of 
the principal metals produced in the 
state is silver, and mine operators 
are naturally anxious about the future 
of silver. They are especially inter- 
ested in the recent decision of the Di- 





Fannie mill, near Mogollon 


The accompanying illustrations give 
an excellent idea of the conditions sur- 
rounding the properties. In the center 
is the mining camp of Mogollon, or 
rather a glimpse of the main business 
street. The town has a population nor- 
mally of perhaps 1,000, the home sec- 
tion being in the surrounding hills. Al- 
though situated at an altitude of 7,000 
ft. the water supply is good. The Gila 
national forest surrounds the camp. A 
quarter of a mile to the east is the 
Mogollon company’s property, which 
has been in active operation for many 
years. A little further west is the 
Fannie mine, and it is joined on the 
west by the Alberta property, which 
will be worked through the Fannie 
levels. 

The Fannie has a record of having 
produced nearly $5,000,000 and has 
about 30,000 ft. of underground work- 
ings. The property is also equipped 
with a mill. The present owners have 
never been able to operate at a profit, 
but more efficient management is ex- 
pected to make it pay. Overhead will 
be cut down by co-ordination with the 
Mogollon operations. 

Immediately on taking over the Fan- 
nie, Mr. Kidder started to assemble a 
force, and by April 10 had secured the 
men required to undertake the initial 
opening and development work. The 
wage scale for the camp is $3.75 to $4.25 
for machine miners, $4.25 for timber- 
men, and $3.25 for trammers—the eight- 
hour day prevailing throughout. 

Frank Hitchcock, former postmaster, 
is president of Mogollon Mines Co. He 
has recently been in New Mexico look- 
ing after the affairs of the corporation. 


rector of the Mint to allocate over 
10,000,000 oz. of silver used for sub- 
sidiary coinage to Pittman Act pur- 
chases. This amount of silver means 
about two months’ extension to the 
period of dollar silver, and had been 
counted on until the belated “decision” 
of the Director of the Mint was made 
public. It was therefore, say mine 
operators, a factor in construction pro- 
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Butte Inventor Patents “Induc- 
tion Separator” for Ores 


Claims Tests Convince Manufacturers 
of Merit—-Will Cut Cost of Treat- 
ing Low-Grade Ores, Says 
Backer 


Willard C. Hall, twenty-four, of Butte, 
Mont., has obtained basic patents on an 
apparatus for the separation of dia- 
magnetic minerals from ores by a 
process of induction which his backers 
declare will do much for the mining 
industry. 

The process is said to be cheaper than 
oil flotation, and has added advantages. 
The induction separator, according to 
the statement of H. J. Meiser, presi- 
dent of the Hall Mineral Separation 
Company, not only separates the min- 
eral from the ore but classifies the dif- 
ferent valuable minerals contained in 
the rock. 

The machine, declares Mr. Meiser, 
will be manufactured by the Dings 
Magnetic Separator Co., which, with 
representatives of the Allis-Chalmers 
company, tested the Hall apparatus 
last fall. At this trial hematite ores 
from the Mesabi Range in Minnesota 
were used. Apparently the tests were 
satisfactory to the representatives of 
both companies, as Mr. Meiser declares 
the Dings company immediately asked 
for the exclusive rights in manufactur- 
ing Hall machines. 

According to Mr. Meiser, the machine 
will do much toward making the min- 
ing of low-grade ore profitable. Elec- 
trically operated, the machine is neither 
static or magnetic, but works, as its 
name implies, through induction. Eitrer 
wet or dry ores may be separated by 
the apparatus. The cost of operating, 
asserts the president, is low in com- 
parison to some of the methods now in 
use. 





Camp at Mogollon, N. M. 


grams engaged in by several companies 
in the state during recent months. To 
some of these companies at least a lit- 
tle advance information on the subject 
might have resulted in a change in 
plans, and a difference between probable 
loss and probable profit. Mr. Rives will 
co-operate with other producers in an 
effort to have the ruling reconsidered 
by the Treasury Department. 


Mexican Metal Statistics 


The metal production in Mexico for 
the month of February is reported by 


- government officials in Mexico City as 


follows, in kilograms: 

Gold, 1,897; silver, 219,831; lead, 
11,797,954; copper, 3,983,666; zinc, 
1,031,273; mercury, 3,615; arsenic, 40,- 
504; graphite, 445,403. 
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$10,000,000 Bond Issue Will 
Finance New A. S. & R: Plants 


Zine and Copper Smelters Will Be 
Erected in Mexico—Coal Prop- 
erties Developed 


An issue of $10,000,000 American 
Smelting & Refining Co. 6 per cent first- 
mortgage gold bonds, due April 1, 1947, 
has been offered by a syndicate includ- 
ing Kuhn, Loeb & Co., the Guaranty 
Company and the Bankers Trust Com- 
pany. Including this issue, known as 
Series B, there will be a total outstand- 
ing of $52,477,700 first-mortgage bonds, 
of which $42,477,700 are 5 per cent 
bonds. The new bonds were offered on 
a basis to yield slightly more than 6 
per cent. - 

The following is quoted from a state- 
ment issued by the company regarding 
the new bond issue: 

“The company is planning immediate 
extensive developments and additions 
to its properties, particularly the in- 
stallation at its Rosita coal mine of a 
modern mining equipment having a pro- 
ducing capacity of 50,000 tons of coal 
per month, and the erection of byprod- 
uct coke ovens of 15,000 tons’ capacity 
per month, this capacity being a con- 
servative estimate of the company’s re- 
quirements in its own operations. About 
30,000 tons of coal per month will be 
required for coke and the remainder will 
be available for commercial purposes. 

“In addition, the company is con- 
templating the erection of a new copper 
smelter and a zinc smelter in Mexico, 
as well as the acquisition of a substan- 
tial interest in and the operating man- 
agement of important new Mexican 
mining properties. 


W. R. Allen, et al., Charged With 
Fraud in Boston & 
Montana Case 


Indictments charging conspiracy to 
defraud stockholders of the Boston & 
Montana Corporation, owner of mining 
and milling property in Montana, was 
returned in Boston on April 22. Be- 
sides W. R. Allen, president, the follow- 
ing were named in the indictment: 
William Howard Montgomery, an officer 
of the American Discount Corporation 
of Boston; Lee George, a son of the late 
Judge Elijah George of the Suffolk 
County Probate Court, and connected 
with the American Discount Corpora- 
tion; Hamilton B. Wills, of New York, 
of Hamilton B. Wills & Co., brokers of 
New York and Toronto; Harry G. Perch, 
of Boston; George Gallup, former Judge 
of the Circuit Court of Michigan, and 
his son, Charles E. Gallup; Nathaniel 
E. Flanders, of Boston; Samuel Usher, 
2d, of Cambridge; William J. Bershaw, 
of Beverly; Francis Sullivan, of Boston; 
Robert M. Currier, of Westwood; 
Charles F. Cowdrey, of Boston; H. 
Carleton Slack, of the Boston stock 
brokerage firm of Allen-Slack Co.; 
Seth T. Gano, of Belmont, and John H. 
Burnham, of Boston. 

The company raised money for the 
opening of a mine and the building of 
a costly mill. 
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Canada Feels Pinch of Arsenic 
for Farmers 


Manufacturers of insecticides have 
sent a representative to British Colum- 
bia to examine a number of mining 
properties containing arsenic. A good 
deal of arsenopyrite associated with 
gold occurs in the Boundary district, 
the Nickel Plate mine always having 
sold a considerable amount of the min- 
eral in the form of a concentrate, ob- 
tained as a byproduct of gold-milling 
operations. Among the properties that 
are to be examined are the Aufes group, 
near Hope, and a mine at Bridge River. 

Last year native arsenic was found 
at several points on the Queen Char- 
lotte Islands. The metal is found dis- 
tributed unevenly through the rock, 
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some of the pieces being as large as a 
hen’s egg. As there was no great de- 
mand for arsenic at the time, and as the 
ore contained no other mineral of value, 
a thorough investigation of the dis- 
covery was not made. Recently, the 
Saskatchewan Government endeavored 
to purchase 400 tons of arsenious oxide 
in the United States, but found that 
there was not sufficient to supply the 
needs of the agriculturists in that coun- 
try. There is a shortage of arsenic 
in western Canada. 


Rhodesian Gold Output 


; _ By Cable from Reuters to 
‘Engineering and Mining Journal-Press’’ 


London, April 28—The output of gold 
in Rhodesia during March totaled 
48,171 oz. 





News from Washington 


By PAUL WOOTON 
Special Correspondent 





Misconstruction of Law and Viola- 
tion of Spirit, Says Pittman 


Regards Revocation of Silver Allot- 
ments as Unjustifiable—Writes 
Under Secretary 


Under date of April 28 Senator Key 
Pittman addressed an open letter to the 
Under Secretary of the Treasury, pro- 
testing vigorously against the ruling 
that allocations of silver for use in the 
making of subsidiary coins should be 
revoked, thereby reducing the amount 
of virgin silver to be purchased from 
domestic silver producers at $1 per 
ounce by 12,931,483.74 ounces. After 
reviewing the entire situation, Senator 
Pittman declares that in his opinion the 
Comptroller General has given a wrong 
interpretation to Sec. 2 of the Pittman 
Act. In concluding his letter the 
Senator says: 


“Tt will be observed that the opinion 
of the Comptroller General holds that 
it is within the discretion of the Treas- 
ury Department as to whether or not 
it will cancel such allocations. Under 
the opinion therefore the Treasury De- 
partment has authority to coin such 
silver so allocated into subsidiary coin 
or to hold it for that purpose. 

“Irrespective of the legal question 
involved, it must be obvious to the 
Treasury Department that it has vio- 
lated the spirit of the law and has 
thereby deceived the producers of silver 
in the United States to their irreparable 
damage. 

“Not until subsequent to March 30th 
of this year was any notice given to the 
producers of silver that such allocations 
were going to be revoked and that the 
purchase of American silver under the 
Pittman Act would be reduced to such 
extent. On the contrary, the reports 
theretofore given out by the Treasury 
Department included such allocations in 
the amount of silver to be purchased 
under the Pittman Act. 

“T respectfully submit that, without 
regard to the legal question, it is the 
moral duty of the Treasury Department 
to treat such allocations as sales under 
the Act and to add such amount to the 
purchases to be made under the Pitt- 
man Act.” 


800 War Minerals Claims 
Have Been Settled 


Assistant Will Succeed Robinson in 
Closing Up Work—$2,000,000 
Left in Fund 


The work of the War Minerals Relief 
Commission will be expedited during 
the coming eight months and completed 
by the first of January, 1924, according 
to an announcement made today by 
Secretary of the Interior Work. Of the 
1,231 claims filed by mining interests 
throughout the country against the 
government as a result of development 
of minerals necessary for the conduct 
of the World War, about 800 of the 
most important ones have already been 
settled. 

Judge Ira E. Robinson, who has been 
at the head of the commission for the 
last two years, voluntarily presented his 
resignation on April 30, after having 
served two years and having handled 
the majority of cases. He will return 
to his home at Grafton, W. Va., to 
resume the practice of law. 

The War Minerals Relief Commission 
is now operating under an appropriation 
of $8,500,000 made by Congress two 
years ago for the purpose of adjusting 
mineral war claims, and about $6,250,- 
000 of this sum has been expended. 
During his service, Judge Robinson dis- 
posed of claims running into millions 
of dollars which presented many diffi- 
cult questions of law and fact. He had 
served upon the Supreme Court of West 
Virginia. 

John Briar, who has been acting as 
assistant commissioner, has succeeded 
Judge Robinson as commissioner and 
will proceed to close up the work of 
the commission. 


Pittman Act Silver 

Purchases of silver by the Bureau 
of the Mint during the week ended 
April 28 amounted to 142,000 fine 
ounces. This brings the total purchases 
(including tenders for future delivery) 
under the Pittman Act to 182,927,584 
fine ounces. 
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News by Mining Districts 


By Special Correspondents in the Field 
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Position of National Mining Improves— 
Knox Reports on Cam and Motor 


By W. A. DOMAN 


London, April 19—A_ considerable 
improvement is shown in the report 
and balance sheet of the National Min- 
ing Corporation for 1922, compared 
with that for 1921. But at March 31 
last a further appreciation had taken 
place, and the position then stood ap- 
proximately thus, assuming that cred- 
itors had not materially altered: 


Quoted. SACULICICRs 6.606 66045066300 wee £188,505 
Appreciation ......e..eeseeeseeees 147,000 
Unquo0ted SOCUrities. <...50sciewsiswses 414,722 

Total. IWiVeGGUBONES  .6ceidiccees £750,227 


The unquoted securities are valued 
by the directors. As regards the value 
of the assets, the position is: 


SON: sag whe ad eect Oe Rleta aeeiawe £750,227 
Leens GnG@ Mterest 2.6 cccccescsi 116,683 
PI occ. cba 'w ee oS a aa erate ea 59,444 
CHO Siva ss cece cess cacvawemaade 79,133 
£1,005,487 

CYGGNOES ck i hae s Cie eeeiaieies 346,540 
£658,947 


On the issued shares of 2,477,400, 4s. 
paid, the above represents 5s. 4d. a 
share. Of the cash item £68,764 is 
in foreign currencies, moneys held 
abroad for the purchase of properties 
and similar uses. The improvement in 
the profit-and-loss position may be 
shown thus: 


1921 1922 


Commissions, dividends ....£59,462 £32,180 
Net loss in investments...... 76,868 thu 
Net profit on investments... ee 20,461 
DeCMit BALANCE... .cccccsces 82,77 aaate 
CreG@i€. DAIBNGE: .c.veccisiccscce ‘ 26,408 

Again, investments at the end of 
1921 figuring in the balance sheet at 


£1,055,629 showed a depreciation of 
£639,110, leaving a market value of 
£416,519. On March 31 last, three 
months later than the 1922 balance 
sheet, the investments were quoted at 
£750,227, a favorable difference of £333,- 
708. The Corporation increased its 
holding in the South American Copper 
Syndicate. The British Equatorial Oil 
Co. will soon make a public issue of 
shares, and important oil interests were 
acquired in Rumania. 

Dr. Stickney, the geologist who exam- 
ined the Akim Concession (West 
Africa) for the Russo-Asiatic Con- 
solidated, has handed in a brief report 
in which he considers that, as regards 
alluvial gold, an area 20 miles long by 
500 ft. in width and 19 ft. average depth 
should be systematically tested. As 
regards quartz reefs, of which so much 
is expected, a number have been traced 
and exposed by trenching. One vein 
was opened for 1000 ft. showing free 
gold, a 24 in. width on the hanging wall 
assaying 1 oz. of gold per ton over a 
length of 200 ft. These results are con- 
sidered encouraging. A certain well- 
known engineer who has examined tech- 








nical reports upon the Akim Concession 
points out that though the lode occur- 
rences are worth testing, working costs 
are likely to be high, owing to the 
rapid deterioration of machinery and 
plant. 

The report of Henry H. Knox, who 
inspected the Cam and Motor Mine 
(Rhodesia) for the Russo-Asiatic Con- 
solidated, has been handed to the Cam 
and Motor Co., which has issued a 
circular to the effect that the document 
confirms the conservatism of the state- 
ments made by the management of the 
mine. J. H. Curle has also examined 
the property, and although his report is 
not published, it is said that his views 
are most encouraging, and that he is of 
opinion a bonanza has been struck. 

A rumor is current in the market 
here that the Spanish and Portuguese 
copper producing companies are ar- 
ranging a plan to pool their production 
of sulphur ore instead of competing 
with one another. The companies in- 
volved are the Rio Tinto, Tharsis, 
Mason and Barry, Pena, and Huelva. 


—_>——— 


Johannesburg Letter 


New Gold Reef in N. E. Transvaal— 
Reduced Wages Saved Nine- 
teen Mines 


By JOHN WATSON 


Johannesburg, March 27—The dis- 
covery of a new gold reef is reported 
from Leydsdorp district (N. E. Trans- 
vaal). A five-stamp battery has been 
crushing since Feb. 10, and a yield of 
107 oz. of gold on the plates is reported 
from 194 tons of ore. 

A Krupp ball mill is in course of 
erection and a tube mill is on order. 
Dr. Kassner, a well-known geologist 
and traveler, has recently spent three 
weeks in examining and reporting on 
the new reef. He is satisfied that the 
reef is of vast importance. The third 
lot of check samples taken on Feb. 21 
gave the following: 

No. 1, on footwall, over 10 ft. ....... 
No. 2, next to footwall, over 5 ft. 


No. 3, next to footwall, over 5 ft. 


No. 4, on hanging wall, over 10 ft. ...15 dwt. 


The average is said to be 15.5 dwt. 
over 30 ft. 

The Union Corporation, Ltd. (for- 
merly Ad. Goerz & Co., Ltd.) has just 
declared Dividend No. 13, (being a final 
dividend for the financial year ending 
Dec. 31, 1922) of 16 per cent, or 2s. per 
share. The previous interim dividend 
was 8 per cent, or ls. per share. 

The Robinson Gold Mine has been 
compelled to close down, owing to its 
sole remaining payable ore being under 
the municipality’s main outfall sewer, 
which was laid about 1906. The Robin- 
son has crushed since 1888, 11,500,000 
tons of ore, for a total output of 
5,723,044 fine ounces. The company has 
distributed 


in dividends £11,980,938. 
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The present capital of the company is 
£2,750,000. 

The annual meeting of the Transvaal 
Chamber of Mines was held on March 
26. President H. O. Buckle showed 
that if working costs had remained at 
their former level no fewer than nine- 
teen gold mines would have been idle 
by now, and 7,573 white men added to 
the unemployed. Last January these 
mines spent £853,000 on wages and 
stores; hence their closing down would 
have meant a serious loss to South 
African trade. Since the termination 
of the strike, the wages paid to 
Europeans on all grades on the mines 
have averaged over £31 per month. The 
Rand mines make provision for miners 
who have contracted phthisis and also 
for their dependants. This amounts to 
no less than £100 per annum for every 
white underground employee and rep- 
resents a capitalized value of over £600 
per man. The health safeguards now 
enforced are so efficient that, of 13,457 
miners examined last year, it was found 
necessary to warn only thirty-nine of 
the existence of unsatisfactory health. 
The prevalence of tuberculosis is the 
lowest on record. 

The new mint at Pretoria is expected 
to be ready for full work in the course 
of a few months, and gold mining com- 
panies will then be able to obtain coined 
gold here. During the last year the 
amount paid to the banks for exchange 
has been about £5,000,000. At present 
there is being refined at Gormiston a 
total of over 8,000,000 oz. of fine gold 
per annum, nearly 60 per cent of the 
world’s gold production. All the re- 
fining is done in an eight-hour day. 
About a million ounces per annum of 
silver is extracted from the bullion and 
refined. The refinery is working at a 
saving, as compared with the same 
work done in England, and is meeting 
all capital charges. 

—_—_@——__. 


Montreal Letter 


Power for All Seems Assured—Dome 
Mines Shares Seem Unduly High 


By ALEXANDER GRAY 


Montreal, April 28—Mine operators 
think the award of the water-power of 
the Des Quinze Rapids, in northwestern 
Quebec, to Alexander Fasken, acting in 
behalf of the Northern Ontario Power 
Co., means that the whole power situa- 
tion will undergo revision. The lease 
granted to the Fasken interests is for 
sixty years at an annual rental of $80,- 
100. It calls for immediate develop- 
ment. An export tax is imposed upon 
power exported from the Province of 
Quebec. Now the question arises as to 
what this award may amount to in 
the litigation between Hollinger Con- 
solidated and the Northern Ontario 
Power Co. 

The Des Quinze Rapids are capable 
of large development. Hollinger has 
signed up for the Long Sault power on 
the Abitibi River. As the Northern 
Ontario people hold that Hollinger is 
obligated to take all of its power, for 
the life of the mines, from the Northern 
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Ontario company, the litigation will be 
watched with great interest. Out of 
the controversy benefit to the gold in- 
dustry will result, for the more power 
developed the better it will be for the 
producing and developing mines of 
Ontario and Quebec. 

The financial statement of Dome 
Mines of Porcupine, accompanying the 
latest dividend, discloses the strong 
position of the company, with its issued 
capital at $4,290,003, redeemed to the 
extent of $1 per share, and this liquid 
situation: 


Dividend assurance fund........ $1.026,839 
Loans on call 
Bond holdings 


Inventories Bt COB . «2.6. + 5 sce 305,657 
SOR Oe NL on. Sip ais Se Ses 220,246 
$3,638,181 


So that, after making profits since 
the beginning, amounting to $9,425,280, 
and having $2,080,027 available for divi- 
dends, the company need only to have 
given some idea as to the ore reserves 
in order to satisfy the most exacting. 
Assets of $9,310,863 do not conform to 
the current market capitalization of 
the issued capital, approximately $18,- 
000,000. For the time being the mining 
position is said to be adequate for the 
requirements of the next two or three 
years, at any rate. The grade of ore 
being milled at present is among the 
highest in the Porcupine field. 


——@—__——. 


San Francisco Letter 


Electrical Equipment on Mother Lode— 
Interconnection of Mines Debated 


San Francisco Correspondence. 


San Francisco, April 24—Alleghany, 
in Sierra County, has attracted more or 
less attention by reason of the high- 
grade ores which are found in small 
shoots in relatively lean quartz veins. 
The operations of the Sixteen to One 
mine and the Tightner have been suc- 
cessful and have encouraged operators 
of smaller properties. The Contact 
mine has recently purchased a 10-stamp 
mill and additional mine equipment. 
The North Star Mines Co. expended 
$60,000 on the Rainbow mine during 
1922 and has recently encountered rich 
ore. The coming season promises to 
be a good one, with more attention 
being paid to drift and hydraulic 
mining. 

It is of interest to note improvements 
in mine equipment along the Mother 
Lode. The Plymouth mine was equipped 
with motor-driven hoist and compres- 
sors when it was reopened. Since that 
time many of the older properties have 
been similarly equipped, the last prop- 
erty to supplant steam hoisting being 
the Centra] Eureka. The Kennedy mine 
retained its. steam-driven hoist and com- 
pressor, operating its mill by water- 
power. Recently, however, a 2,200-cu.ft. 
motor-driven air compressor was in- 
stalled at the Kennedy in place of the 
steam-driven compressor, and improve- 
ments are being made in the hoist, so 
that it can be changed to a motor- 
driven hoist in the future. The Argo- 
naut improved its plant several years 
ago, and hoist, compressors, and mill 
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are driven by motors. Thus the Ply- 
mouth, Fremont, Central Eureka, Ken- 
nedy, Argonaut, Carson Hill, and Bel- 
mont Shawmut are electrically equipped 
to a large extent. 

On April 24, 1923, a hearing was 
held before the Industrial Accident 
Commission on the subject of inter- 
connecting the Kennedy and Argonaut 
mines as a precaution in emergencies. 
Opinion is divided among mining men 
as to the advisability of interconnecting 
mines generally. A bill has been in- 
troduced in the present Legislature 
for interconnection where neighboring 
mines are within 1,000 ft. of each other. 
It is evident that blanket legislation of 
this nature will not help gold mining, 
as it would greatly increase operating 
expense. Mines are now under the 
necessity of providing additional equip- 
ment for fire-fighting purposes. Ap- 
parently the gold-mining industry is 
being pinched between excessive zeal in 
safety first and labor difficulties. 


—_——_>——_—- 


ONTARIO 
Power Plentiful at Porcupine 


Porcupine mines have received an 
increase in power, and there is now 
sufficient to operate the mines at capac- 
ity. The three leading producers will 
be able to treat approximately 7,000 
tons a day, the Hollinger treating about 
5,000, the Dome 1,200, and the McIntyre 
1,000. The McIntyre will now be able 
to run its enlarged plant at capacity 
for the first time in its histovy, and the 
output from the camp should show a 
substantial increase. Nothing new has 
developed regarding the talked-of strike 
in Porcupine, and it is expected that 
with plenty of work for everybody less 
will be heard of it. 


Kirkland Lake Active 


In Kirkland Lake good progress is 
being made at the mines. During 
March the Lake Shore treated 1,932 
tons and recovered $40,852, an average 
of $21.14 a ton. Most of the machinery 
for the enlarged mill has been shipped, 
and it is expected that before the end 
of the present year 300 tons a day will 
be treated. The Teck-Hughes is pro- 
posing to explore its three deepest 
levels and is adding substantially to its 
ore reserves. Production in March 
amounted to about $90,000. Sinking is 
now being carried on by the Sylvanite, 
and the main shaft is down 550 ft. It 
will be continued to at least 700 ft. be- 
fore a new level is opened. Share- 
holders of the King Kirkland have rati- 
fied an arrangement with the Tonopah 
Mining Co. of Nevada, which calls for 
an expenditure of at least $10,000 every 
three months. If development is suc- 
cessful and $1,000,000 of ore developed, 
a mill is to be built, the cost of which 
will be a charge against the profits from 
operations. The Tonopah will have a 
60 per cent interest in the property if it 
is put on a producing basis. Similar 
transactions have been consummated 
with the Wood-Kirkland and_ the 
Moffat-Hall. 
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BRITISH COLUMBIA 
Dredge Financed, Says Report 


The installation of a gold dredge on 
Gold Stream, near the confluence of 
French Creek, in the Big Bend district 
of which the city of Revelstoke is the 
center, is proposed by the Cal-Canadian 
Gold Dredging Co. H. E. Moore, of San 
Francisco, has secured leases of the 
ground and is reported to have obtained 
the financial backing required to pro- 
ceed with the enterprise. 


Concentrator for Babine Bonanza 


It is reported that $250,000 has been 
advanced by Messrs. Trites and Wood, 
of the Premier mine, for the installa- 
tion of a concentrator and to provide 
for further development on the Babine 
Bonanza, which James Cronin has been 
working on for several years. Cronin 
was the operator who brought the St. 
Eugene mine to the point where it at- 
tracted the Canadian Pacific Ry. Co. 
and subsequently became a large pro- 
ducer. He believes that his northern 
property will prove a better paying 
proposition. 

——_~>_—_ 


MEXICO 


Zimapan Produced 1,191,600 Kg. of 
Silver in 1922 


A general meeting of the Zimapan 
Mining & Smelting Co., recently held 
at Pachuca, was presided over by Sal- 
vador Dominguez, the principal stock- 
holder. The other shareholders are 
French and Mexicans. 

According to the reports rendered, 
the amount of ore extracted from the 
mines north of this city in 1922 was 
1,657,985 tons, with an average valua- 
tion of about 20 oz. silver to the ton 
and 13% per cent of lead. The purchase 
of outside ores brought the total treated 
to 2,201,964 tons, which produced 
1,191,600 kg. of silver, 180,189 tons of 
litharge, and 92,390 tons of byproducts. 

The new railroad projected from 
Pachuca to Tampico will pass through 
Zimapan and will be of great benefit to 
the camp. 


Ocampo Property Located 


Mrs. Myrtle E. Hale, of El Paso, has 
located ten adjoining claims in the 
Ocampo district. They have been 
recorded as the Golden Treasure. As 
soon as titles are received it is expected 
that ore shipments will begin. In the 
meantime only development work will 
be carried on. 


Veta Grande Increases Holdings 


The Veta Grande Mining Co., operat- 
ing in the Villa Gonzales region south 
of Juarez, under the direction of Orson 
P. Brown, has taken up thirty-seven 
additional claims to the Veta Grande 
property. Luis Pavon is making the 
survey and plans for the new property, 
which has been recorded as the Annex 
to the Veta Grande. The ores of this 
region contain silver, lead, and copper. 
Development is expected to disclose 
good oreshoots in the new ground. 
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ARIZONA 
Air Receiver Explodes; Wrecks Plant 


The explosion of an air receiver 
wrecked the power plant of the Queen 
Creek Copper Co. at Superior, and 
workmen in the building had a narrow 
escape. A part of the roof and one 
side of the plant were blown off, and 
an automobile parked beside the build- 
ing was damaged. 


Copper Queen Operations Expand 


The Copper Queen mine now has 200 
more men on its payroll than it had 
one month ago, and proportional in- 
creases in numbers employed have 
been made by other companies operat- 
ing in the Bisbee district. Four steam 
shovels are now at work on Sacramento 
Hill, and two more that are being over- 
hauled will soon be put into use. The 
first unit of the new Copper Queen con- 
centrator is now operating three shifts, 
and satisfactory results are being ob- 
tained. The other three units of the 
plant are being completed, and it is ex- 
pected that all will be operating within 
ninety days. 


> 


UTAH 
Tintic Standard Ships Rich Ore 


The Tintic Standard has been mining 
some rich ore on the 800 and 900 levels 
of its mine near Eureka. Recently a 
small shipment brought $30,000, and a 
lot of 65 tons of similar ore shipped 
during the week ended April 14 will 
bring net smelter returns of about $52,- 
500. The later shipment ran 1,018 oz. 
silver to the ton. Another shipment 
is being prepared, which it is expected 
will carry about 1,000 oz. There is a 
small amount of gold in the ore, and 
not enough lead to warrant recovery. 


Shipments from Bingham and Park City 


Shipments from Bingham for the 
week ended April 21 increased from 
104 cars during the preceding week to 
115 cars. Shippers were: United States 
mines, 74; Utah Apex, 23; Bingham 
mines, 9; Montana-Bingham, 9. 

Shipments from Park City for the 
week amounted to 5,395 tons, compared 
with 5,336 tons the week preceding. 
Shippers were: Park City Mining & 
Smelting, 1,735 tons; Park-Utah, 1,798; 


Ontario, 493; Silver King Coalition, 
1,368 tons. 
ee 
WASHINGTON 


Old Dominion Reorganizes 


The Old Dominion mine, operating 
near Colville, has increased its capital- 
ization from $100,000 to $300,000. The 
plan of distribution to old shareholders 
will be twenty shares in the new for 
one of the old. Par value of the old 
shares was $10 and of the new 50c. The 
mine has produced some high-grade ore, 
and recent exploration has disclosed an 
orebody on which drifts have extended 
for 100 ft. The mine has been on a 
self-supporting basis for the last two 
years. W.H. Linney, of Spokane, heads 
the company. 
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IDAHO 
Giant Ledge Will Be Developed 


A group of Chicago capitalists, 
headed by H. E. Ball, have purchased 
control of the Giant Ledge Mining Co., 
reorganized it under the name of Giant 
Ledge Syndicate, and undertaken an 
extensive development program. The 
property is situated near Murray, in 
what is known as the North Side sec- 
tion of the Coeur d’Alene district. The 
old company has sunk a shaft 400 ft. 
and accomplishd about 2,000 ft. of 
underground development, resulting in 
showing considerable lead-silver ore. 
The new company is now engaged in 
unwatering the property, and with that 
done announcement is made that the 
shaft will be sunk 400 ft. deeper, and 
in the meantime the drift on the 400 
level will be extended southeasterly, 
where conditions are favorable for the 
development of ore. Operations are 
under the direction of John J. Stanford. 
The property is well equipped with 
good buildings and necessary machinery 
and has both water and electric power. 


Snowstorm Mill Busy 


The Snowstorm Silver-Lead Co., 
which has recently formed a consolida- 
tion with the Montana Morning after 
a reorganization, has listed its shares 
on the New York Stock Exchange. 
With $300,000 working capital, the com- 
pany has started operations on a large 
scale at the mine near Troy, Mont. The 
mill, which has a daily capacity of 600 
tons, is being operated. The product 
is a high-grade lead-silver concentrate 
free from zinc. A 90 per cent extrac- 
tion is reported. The company plans 
the sinking of a_ three-compartment 
winze from the 7th level for a depth of 
750 ft. with levels at 250-ft. intervals. 
The ore has increased in value from 
the surface to the 7th level, and if it 
maintains its present value profits are 
assured. The concentrates average 54.8 
per cent lead and 26 oz. silver per ton 
under normal conditions. 


——_>——— 


JOPLIN-MIAMI DISTRICT 
New Derrick for Smith-Davis Company 


The Smith-Davis Mining Co. has re- 
paired an old shaft on its Ritz lease, 
near Tar River, Okla., and erected a 
new derrick and hopper at the site, for 
the purpose of getting an increased ton- 
nage of “dirt” for its mill. Numerous 
improvements and enlargements have 
been made at the property in recent 
weeks, and the company has been re- 
warded with highly profitable opera- 
tions. 


Federal Busy Prospecting 


The Federal Mining & Smelting Co. 
is operating forty-one prospecting 
drills in the Joplin-Miami district. Most 
of these drills are at work on leases 
taken by the company at different 
points in the Kansas section of the field, 
but some on a lease in Oklahoma some 
distance east of the Coyne Mining Co.’s 
property, south of Hockerville. 
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MINNESOTA 


State Will Collect $900.000 From 
Owners of Iron Lands 


The bill providing for a 6 per cent 
tax on royalties received from iron-ore 
lands owned and leased in the state 
was passed by the present session of 
the Legislature and was made a law by 
the signature of the Governor. The 
original bill called for an 8 per cent 
tax, but this was amended to 6 per 
cent. An amendment calling for a 10 
per cent tax was defeated. This legis- 
lation was recommended by the Minne- 
sota Tax Commission in its last report, 
and according to present prospects of 
an active season, the tax on royalties 
received will be between $800,000 and 
$900,000 this year. It is worthy of note 
that during the debate on this bill, a 
notice was served that a new occupa- 
tional tax bill would be introduced 
calling for a 10 per cent tax, although 
this law is now before the Supreme 
Court to test its constitutionality. A 
resolution was passed asking the Gov- 
ernor to call an extra session of the 
Legislature should the Supreme Court 
declare the occupational tax law uncon- 
stitutional. 


New Plant at Hibbing 


A permanent crushing and screening 
plant is to be erected to serve the Hull- 
Rust open pit of the Oliver Iron Mining 
Co. at Hibbing. The plant will be 
similar to the one being erected at the 
Minnewas property at Virginia. The 
new plant will contain two 60-in. Allis- 
Chalmers jaw crushers, which will be 
fed by stationary bar grizzlies. 


—_——_¢—___. 


MICHIGAN 


No Accumulation of Copper at 
Smelters 


Copper shipments out of the Michigan 
district continue at the rate of approx- 
imately 500,000 lb. daily, by rail. The 
bulk of this copper is for domestic use, 
less than 30 per cent being purchased 
for export. The opening of navigation 
on the Great Lakes, now near at hand, 
will bring lower freight rates on copper 
shipments. The rail rate has been re- 
duced, but the rate by water will be 
even less. There is no accumulation of 
metal at the Lake smelters, all pro- 
ducers having shipped copper through- 
out the winter, moving the metal as 
fast as it was produced. 


Efficient Power Unit at Quincy Mine 


A new 2,000 kw. turbine has gone 
into operation at the stamp mill of the 
Quincy Mining Co., in the Michigan 
district, and is working smoothly, no 
adjustments being necessary. It is pro- 
nounced one of the most efficient in- 
stallations of the kind in the district. 
Exhaust steam from the stamp heads 
is used to generate 1,500 kw., the re- 
mainder of the load of 500 kw. being 
produced by live steam. Power for the 
mill and lighting for the mill plant and 
location are provided, and a considerable 
saving in costs will result. 
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THE MARKET REPORT 





Daily Prices of Metals 











Copper, N. Y. Tin Lead Zine 
* 

-~ Se 99 Per Cent Straits N.Y. St. L. St. L. 
26 | 16.40 43.25 44.25 7.75@8.00| 7.75 | 6.75@6.85 
27 | 16.25@16.35| 43.75 44.75 7.65@8.00| 7.75 6.70@6.80 
28 16.25 43.75 44.75 7.60@7.75| 7.50@7.60| 6.70@5.80 
30 16.25 43.875 44.75 7.60@7.75| 7.50 6.65@6.75 
aayti 16.25 44.375 45.25 7.55@7.75|7.475@7.50| 6.70@6.80 
2 116.125@16.25| 44.75 45.625 | 7.55@7.75|7.475@7.50| 6.75@6.80 

Av.) 16.273. | + 43.958 44.896 7.725 7.588 6.754 


*These prices correspond to the following quotations for copper delivered: April 26th, 
16.65c.; 27th, 16.50@16.60c.; 28th, 30th, and May Ist, 16.50c.; 2d, 16.375@16.50c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 


is the normal basing point, or as otherwise noted. 


All prices are in cents per pound. 


Copper is commonly sold “delivered,” which means that the seller pays the freight from 


the refinery to the buyer’s destination. 


uotations for copper are for ordinaryforms of wire bars, ingot bars and cakes. 
For coe an extra of 0.05c. per lb. is charged and there are other extras for other 


shapes. 


for prompt deliveries. 


Cathodes are sold at a discount of 0.125c. per Ib. 
Quotations for zinc are for ordinary Prime Western brands. 


The quotations are 


Quotations for lead reflect prices obtained for common lead, and 


ot include grades on which a premium is asked. oes ; 
- "The quotations are arrived at by a committee consisting of the market editors of 


Engineering and 


Mining Journal-Press and special representative of the Bureau of 


Mines and the Bureau of Foreign and Domestic Commerce. 























London 
| 
ee Tin | Lead Zine 
April Standard _} Electro- | 
Spot 3M lytic Spot 3M__| Spot | 3M Spot 3M 
26 | 72 72% | 803 2093 | 2093 | 25% | 253 | 323 | 323 
Zo 713 iz 80 211 211 | 25% | 25% 31g | 32% 
30 | 703 712 793 210% 2102 | 254 | 26 324 | 323 
May 1 692 703 79% 213 213 | 253 | 2532 | 32% | 32% 
69% 70§ 79% 215 215 | 25% | 25% | 31g | 32% 
The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. 
Silver and Sterling Exchange 
Silver Uae | Silver 
Apr. | Sterling |New York|New York || Apr. | face New York | New York | 
PF. | Exchange | Domestic | Foreign London || “| “Checks” | Domestic | Foreign London 
“Checks” | Origin | Origin | | Origin Origin 
a a —_——— a aiemenasmatimesiaiiiien | cnsnisiesaisiaanso 
26 4.63 | 99§ 67 323 || 30| 4.63% | 99% 683 . 3335 
27| 4.63 | 99% 673 32§ May!) 4.63§ | 99% | 673 3233 
28 4.63 | 993 67% 3238 2 4.634 | 99§ | 673 323 





New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 
sterling silver, 925 fine. 
noon. 


Metal Markets 
New York, May 2, 1923 


There has been more pressure to sell 
copper and lead during the last week, 
and as a consequence sales have been 
slightly better, but at a sacrifice of 
price. The general antipathy of con- 
sumers continues, and prices are in 
general dependent upon the foreign 
market. 

Copper 
Most of the business for the week 


has been done by the smaller producers, 
and by second-hands. The larger pro- 


ducers have generally reduced their 


London quotations are in pence per troy ounce of 
Sterling quotations represent the demand market in the fore- 
Cables command one-quarter of a cent premium. 


prices to 168@16%c. delivered, but these 
prices are not sufficiently low to attract 
much business, and in the last two or 
three days there has been no difficulty 
in finding sellers at 16.50c. Some quo- 
tations as low as 16.25c., delivered, are 
heard, but the copper offered is unde- 
sirable for one reason or another. There 
has been considerable pressure to sell 
the ingots at Norfolk recently sold by 
the Navy Department. 

Export demand continues extremely 


quiet. 
Lead 
The official contract price of lead set 
by the American Smelting & Refining 
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Average Metal Prices for April 


Copper: 

New York Electrolytic...... 16.663 

London Standard .......... 73.169 

London Electrolytic ........ 81.331 
Lead: 

INDW LOCK sen ss sasasceews 8.101 

SS OIEES a siesta cra avereerei overs 7.996 

MIOIMEOR 5 iii5: 6.65154 Koee ORS 26.956 
Silver: 

New York, foreign......... 66.855 

New York, domestic........ 99.855 

NONE. goo rate crate hae wee 32.346 

Sterling Exchange ......... 465.220 
Zine: 

RUE OUIN yc ieccatidin cacuts weleles 7.197 

IED 6:5. 5055 Aveo: wa Ssaateteeretl 34.275 
Tin: 

DD CE CONG 6 o's sterdacrowrsiet 44,280 

RREUN? iad Crtvovins ete ctlonteles 45.810 

MIGRATED deb binders fo Sv avian Sea ea 213.081 
DD RS os ew eans tSeeews 8.380 
PY “paiccaciumenategate 69.200 
DEE. Saeko exedsneass 116.840 


Co. was reduced from 8 to 7.75c., New 
York, on Saturday, April 28, following 
sales of imported lead at that price, and 
a pronounced disinclination of con- 
sumers to pay more. Since then, Mex- 
ican and European lead has been offered 
at 7.60@78c., without causing a stam- 
pede of buyers, and one sale of a good 
tonnage was sold yesterday for early 
June delivery as low as 7.55c. 

The St. Louis price has declined to 
7.50c., which can be done in _ sev- 
eral directions, and 7.475c. has been 
named for important tonnages. Con- 
sumers are asking that May lead be 
shipped at the earliest possible date. 
Inquiries have been quite numerous 
since Friday. In the last day or two, 
desilverized has been quoted at 7.525@ 
7.575c., Chicago. 

Zinc 

Galvanizers are showing a little more 
interest, though the buying has not 
been sufficient to affect the market. 
Prompt continues scarce, and is quoted 
today at 6.80@6.85c., with discounts of 
about 5 points for each month forward. 
May and June have been the favorite 
deliveries. Prime Western in New York 
is quoted at the customary freight dif- 
ferential of 35c. per 100 lb. premium, 
and high-grade is selling for 8.50@9c., 
delivered. 

Tin 


In the last day or two consumers 
have been buying more than for some 
time, and the decline in price seems to 
have been checked for the time being. 
Forward deliveries command about one- 
half cent premium. 

Arrivals of tin, in long tons: Total 
for April, 6,285. May 1, Straits, 1,265; 
China, 25; Liverpool, 25. 
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Gold 
Gold in London: April 26th, 88s. 10d.; 
27th, 89s. 1d.; 30th, 89s.; May Ist, 88s. 
10d.; 2d, 88s. 9d. 


Foreign Exchange 
On Tuesday, May 1, cable quotations 
on francs were 6.75c.; lire, 4.89c.; 
marks, 0.0032%c.; and Canadian dollars 
112 per cent discount. 


Silver 

A new high level for the year was 
reached in London on April 30. The 
strength of silver has been due to con- 
tinued buying by the Orient, which 
strength may in turn be the result of 
improved conditions in the liquidation 
of Far Eastern warehouse supplies. 

Mexican Dollars—April 26th, 513; 
27th, 518; 28th, 513; 30th, 524; May 1st, 
513; 2d, 513. 

Other Metals 


Quotations cover large wholesale lots, f.o.b. 
New York, unless otherwise specified. 


Aluminum—General market for 99 
per cent grade, 27c. per lb.; 98 per cent, 
26c. London quotations £110. 

Antimony — Chinese and Japanese 
brands, 7.75c. W.C. C., 84c. Cookson’s 
“C” grade, spot, 10@104c. Chinese 
needle antimony, lump, nominal, 6c. 
per lb. Standard powdered needle 
antimony (200 mesh), 64@7c. per Ib. 
White antimony oxide, Chinese, guar- 
anteed 99 per cent Sb.0;, 84@9c. 

Bismuth—$2.55 per Ib. London, 10s. 

Cadmium—$1@$1.10 per lb. London 
quotes 5s. 

Cobalt—Metal, $2.65@$2.85 per Ib.; 
black oxide, $2 per lb. in bbls. London 
11 to 12s. for metal; black oxide, 9s. 

Iridium—$260@$275 per oz. 

Magnesium—Sticks, 1% in., 99.9 per 
cent, $1.35 per lb. London quotes 4s.@ 
4s. 9d. for 99 per cent. 

Molybdenum Metal—In rod or wire 
form, 99.9 per cent pure, $32@§40 per 
Ib., according to gage. Metal powder, 
96@98 per cent, $4.50 per lb. 

Monel Metal—Shot, 32e.; blocks, 
32c. per lb., f.o.b. Bayonne, N. J. 

Nickel—28@30c. per lb. for 99 per 
cent virgin metal. 

Osmium—Pure, $75@$80 per oz. troy, 
in Los Angeles. 

Palladium — $81 per oz. 
£17, nominal. 

Platinum—$116 per oz. London, £24. 

Quicksilver — $68 per 75-lb flask. 
San Francisco wires $68. London, £10. 

Radium—$70 per mg. radium content. 

*Rhodium—$4.50@$5 per gram. 

Selenium — Black powdered, amor- 
phous, 99.5 per cent pure, $2.10 per lb. 

*Tellurium—$3 per Ib. in 10-lb. lots. 

‘Thallium Metal—Ingot, 99 per cent 
pure, $4 per Ib. in 25-lb. lots. 

Tungsten Metal—Powder, 97 to 98 
per cent, $1 per lb. contained tungsten. 


Metallic Ores 
Chrome Ore—Indian chrome ore, 
$20.50 per ton, c.if. Atlantic ports. 
Rhodesian $20@$22 and New Cale- 
donian, $24@$26. 
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Iron Ore—Lake Superior ores, per 
long ton, Lower Lake ports: Old Range 
bessemer, 55 per cent iron, $6.45; Me- 
sabi bessemer, 55 per cent iron, $6.20; 
Old Range non-bessemer, 514 per cent 
iron, $5.70; Mesabi non-bessemer, 513 
per cent iron, $5.55. 


Magnetite Ore—F.o.b. Port Henry, 
N. Y.: Old bed 21 furnace, $5 per 
long ton; old bed concentrates, 63 per 
cent, $5.25; Harmony, cobbed, 63 per 
cent, $5.25; new bed low phosphorus, 
65 per cent, $7.50. 


Manganese Ore—40@45c. per long 
ton unit, seaport, plus duty; chemical 
ore, $75@$80 per gross ton. 

Molybdenum Ore—75@85c. per lb. of 
MoS, for 85 per cent MoS, concentrates, 
plus duty. 


Tantalum Ore—Hand-sorted ore, 70 
per cent combined columbite-tantalite, 
40c. per lb., South Dakota. 


*Titanium Ores—Ilmenite, 52 per 
cent TiO., 3@1c. per lb. for ore. Ru- 
tile, 96 per cent TiO:, 10c. per lb. for 
ore, with concessions on large lots or 
contracts. 


Tungsten Ore — Wolframite, $8.25; 
scheelite, $8.50@$9 per unit of WO. 


Uranium Ore (Carnotite)—Ore con- 
taining from 2 to 23 per cent U:0O,, 
$3.50 per Ib. of contained U;0:. 


Vanadium Ore—No quotation. 
cently $1 per lb. of V,0; content. 


Zircon—$50 per ton. 


Zinc and Lead Ore Markets 


Joplin, Mo., April 28—dZinc blende, 
per ton, high, $49.60; basis 60 per cent 
zinc, premium, $41.50; Prime Western, 
$40.50@$40; fines and slimes, $39@$37; 
average settling price, $45.08. Cal- 
amine, basis 40 per cent zinc, $26; 
average $27.70. 

Lead, high, $119.60; basis 80 per cent 
lead, $105; average settling price, 
$114.85 per ton. 

The high average settling price of 
both zine and lead above the basis price 
offerings of the week is the result of 
prices declining faster than the buyers 
can ship out advance purchases. All 
basis prices noted above are made today 
for future ore delivery. 

Shipments for the week: Blende, 
16,687; calamine, 122; lead, 1,631 tons. 
Value, all ores the week, $942,890. 

Shipments for four months: Blende, 
252,699; calamine, 1,992; lead, 30,773 
tons. Value, all ores four months, 
$14,702,310. 

Platteville, Wis., April 28—Blende, 
basis 60 per cent zinc, $43 per ton. 
Lead, basis 80 per cent lead, $105 per 
ton. Shipments for the week: Blende, 
1,659 tons; lead, none. Shipments for 
the year: Blende, 11,237; lead 220 tons. 
Shipments for the week to separating 
plants, 2,614 tons blende. 


Non-Metallic Minerals 


Asbestos.—Crude No. 1, $500; No. 2, 
$250@$325; long spinning fibers, $135@ 
$200; magnesia and compressed sheet 
fiber, $100@$150; shingle stock, $65@ 


1Price furnished by Foote Mineral Co., 
Philadelphia, Pa. 


Re- 
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$85; paper stock, $35@$42; cement 
stock, $20@$25; shorts, $9@$14—all 


per short ton, f.o.b. mines, Quebec,. 
Canada. 

Rhodesian No. 1 crude, $375; No. 2, 
$250; inferior grade, $200—all c.i-f. 
Atlantic ports per short ton. 


Barytes — Crude, $8@$10 per ton; 
white, dry ground, $16@$18; white, wet. 
ground, $22@$25 per ton; off color, dry 
ground, $13@$15; off color, wet ground, 
$15@$16, f.o.b. plant. 


Bauxite—American, crushed and 
dried, $6@$9 per gross ton; pulverized 
and dried, $12@$14 per gross ton; 
calcined, $22@$25 per gross ton, all 
f.o.b. shipping points. Foreign bauxite 
offered at $5@$8 per metric ton, c.i-f. 
Atlantic ports, depending upon grade. 


Borax—Granulated and refined, crys- 
tals or powdered, in bags, carloads, 53c. 
per lb.; in bbls., 54c. Boric acid, 11c. 


Chalk—English, extra light, 5c. Do- 
mestic light, 44@4ic.; heavy, 34@3{c. 
per lb., all f.0.b. New York. 

China Clay (Kaolin)—Crude, $7@ 
$9; washed, $8@$9; powdered, $13@ 
$20, f.o.b. Virginia points. Powdered 
clay, $14@$20, f.o.b. Virginia points. 
Imported lump, $15@$20, f.o.b. Amer-- 
ican ports; powdered, $45@$50, f.o.b., 
New York, 1A grade, refined, $15@$16: 
per ton, Delaware. 

Canadian, in lumps, $16@$18, f.o.b.. 
Quebec points. Demand good. 


Diatomaceous Earth— Crude, air- 
dried material, in large lumps, $8 per 
ton, f.o.b. California quarries. Ground’ 
material for insulation is priced accord- 
ing to density. It is being sold for $35. 
per ton, having a settled weight of 15- 
lb. per cu.ft., and $25 per ton for 20 lb. 
per cu.ft. The highest grade of mate- 
rial, the so-called “air float” or “bag-- 
house,” suitable for polishes and similar 
uses, brings from $75 to $100 a ton. 
All prices f.o.b. quarry. Contracts. 
with large consumers are at present in 
force at a figure as low as $17 per ton, 
f.o.b. quarries, for filter material. Al? 
above quotations are on a minimum car 
basis, a minimum car holding 20 tons- 
of 2,000 Ib. 

Emery—tTurkish and Greek, 6@8c.. 
per lb. American, 33@54c. Inferior 
grades, 33c., f.o.b. New England points. 


Feldspar— No. 1 pottery grade, 
$6@$7.50 per long ton; No. 2, $4@ 
$5.50; f.o.b. North Carolina points. 
No. 1, $7; No. 2, $6.50; ground, 60° 
to 80 mesh, $18@$20 per short ton; 
120 to 150 mesh, $20@$24; 200 mesh, 
$25@$30, f.o.b. Connecticut points. 
No. 1, Canadian, 120 mesh, $20 per net 
tons, f.o.b. Ohio mills. No. 1 crude, $6: 
per ton, f.o.b. Maine mines. $8 per ton, 
New York. 

First quality ground, $19 in New 
Hampshire, $19 in Maine; second qual- 
ity, $16 in New Hampshire. In Colo- 
rado, No. 1 crude, $5; No. 2, $4.50 per- 
short ton. 


Fluorspar — Fluxing gravel, 85 per 
cent CaF, and not over 5 per cent 
silica, $21.50, f.o.b. mines; not over 6: 
per cent silica, $21; 80 per cent grade, 
not over 5 per cent silica, $20; ground! 
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acid grade, $45 in bulk; ground enamel- 
ing grade, $35 in bulk; packages, $4 
extra, all f.o.b. mines, Illinois. 

Gravel with limestone gangue, $14; 
lump, 92 per cent CaF., $17, f.o.b. New 
Mexico. 

No. 2, lump, $30; acid lump, $35, f.o.b. 
Illinois mines. 

Enameling grades, uncrushed, $19 per 
ton, f.o.b. New York. Acid grades, 98% 
per cent or better, crushed, $27.50 
delivered. 

Fuller’s Earth—16 to 60 mesh, $18 
per ton; 16 to 30 mesh, $17; 30 to 60 
mesh, $18; 60 to 100 mesh, $14; 100 
mesh and finer, $7.50; f.o.b. Florida 
mines. 

Graphite—American flake, 4@5c. per 
ib. at mines. Ceylon lump, first quality, 
63c. per lb.; chip 54c.; dust, 4@4éc. 


Mexican crude amorphous, $15@$35 
per ton, f.ob. New York. Flake 
graphite, 10@30c. per lb.; foundry 


grades, 4@7c.; boiler, 8@14c.; lubricat- 
ing, 10@50c. per lb. 

Gypsum—Crushed rock, $3 per ton 
in most states. Ground, $3.50@$4, 
f.o.b. shipping points. 

Kaolin—See China Clay. 


Limestone—Crushed, New York State 
shipping points, 4 in. and larger, $1.10 
‘@$1.35 per net ton. Agricultural lime- 
stone, $2.50@$3 per net ton, f.o.b. 
eastern shipping points. 

Magnesite — Dead-burned magnesite 
grains, $40 per net ton, f.o.b. Baltimore; 
'$40@$42, Chester, Pa. 

Crude, $12.50 per ton; 85 to 90 per 
cent MgO calcined lump, $32.50@$35 
per ton; calcined ground, in pener sacks, 
90 per cent through 200 mesh, $40@$45 
per ton—all f.o.b. California points. 

Grecian caustic-calcined and ground, 
-'$51@$52 per ton, f.o.b. cars, Atlantic 
seaboard. 

Dead-burned magnesite in bulk, $32 
@$34 per net ton, Washington points. 

Manjak—Barbados, in 1 to 5 ton lots, 
grade “C” lump, $330 per short ton; 
“C” fine, $250; grade “A,” $185—all 
if. New York. 


Mica—Domestic, No. 1 quality, 14x2 
in., 15c. per Ib.; 2x2 in., 35c.; 2x3 in., 
80c.; 3x3 in., $1.20; 3x4 in., $1.60; 
3x5 in., $2; 4x6 in., $2.80; 6x6 in., $3.60, 
all per Ib., f.o.b. North Carolina, 
thumb trimmed; 13 in. disks, 75c. per Ib. 
No. 2 stove mica: punch, 8c.; 2x2 in., 
25¢.; 2x3 in., 50c.; 3x3 in., $1; 3x4-in., 
$1.40; 3x5 in., $1.75; 4x6 in., $2.25; 6x8 
in., $3.25. Flake, 12c. per lb. Scrap, $25 
sper ton. All f.o.b. Virginia points. 

Scrap, $22 per short ton; washer, 
8@10c. per lb.; disk, 15c. per lIb., f.o.b. 
Connecticut points. Market active. 

*Monazite—Minimum 6 _ per 
ThO., 6@8c. per Ib. 


Phosphate — 77 to 76 per cent tri- 
«calcium phosphate, hard rock, $7.50 per 
ton, f.o.b. Jacksonville; 77 to 76 per 
cent pebble grades, $6.75; 75 to 74 per 
‘cent pebble, $5.75; 70 per cent pebble, 
$4.35; 66 to 68 per cent pebble, $3.90, 
‘f.o.b. Tampa. 

For 72 per cent washed run of mine, 
‘$5.50@$6; 75 per cent washed lump, 
free of fines, $6.75; 75 per cent 


cent 
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hand-mined lump, $6.50, all per long 


ton, f.o.b. Tennessee points. For 
65 per cent grades ground to 95 per 
cent through 100 mesh price is $6@ 
$6.50 per short ton; $7@$7.50 per short 
ton for 70 per cent material. 

Pumice Stone—Imported lump, 3@ 
40c. per lb.; domestic lump, 5c.; ground, 
5@6c., all f.o.b. New York. 

Pyrites—Imported lump, 1 in. diam- 
eter and up, 12c. per unit; furnace 
size, 24 in. diameter, 123c. per unit; 
fines, through 34-in. mesh, 12c. per unit; 
cinder property of buyer, ex ship, Atlan- 
tic ports. Ore contains 50@51 per cent 
sulphur; cinder about 63 per cent iron. 

Silica—Glass sand, generally $2@ 
$2.75 per ton, f.o.b. shipping point; 
sand-blast material, $2.50@$5. Ground, 
250 to 450 mesh, $20@$31, f.0.b. mills. 
Glass sand, $5@$10, f.o.b. Massa- 
chusetts. 

Sulphur—$16@$18 per ton for do- 
mestic, f.o.b. Texas and Louisiana 
mines; $18@$20 for export, f.a.s. New 
York. 

Talc—160 mesh, dark color, $6; aver- 
age color, $6.50@$7.50 per ton; 180 
mesh, $8; 200 mesh, $8.50 per ton. Price 
depends upon color as well as fineness. 
Paper bags, $1 per ton extra. Burlap 
bags, 12 to the ton, 10c. each extra, 
with 9c. return allowance. 

In New York, 200 to 325 mesh, 
$14.75 per ton for air-floated talc. 
300 mesh, $11.50@$14.75 per ton. 

In Georgia, white, $7@$9; yellow, 
$8.50; red, -$12. 

In California, 200 mesh, $15@$20 per 
ton; 300 mesh, $25@$30. 

Roofing tale and soapstone, $7@$8 
per ton. Paper grades, $10@$18 per 
ton, f.o.b. mill in Vermont. 

Tripoli—Once ground, rose and cream 
colored, $16@$25; white, $18@$27; 
double ground, r. and c., $17@$25; w., 
$19@$30; air-float, r. and c., $25@$30; 
w., $35; super air-float, r. and c., $35@ 
$40; w., $40@$45. All per short ton 
in 200-lb. burlap bags with paper liners, 
minimum car, 30 tons, f.o.b. Missouri. 


Mineral Products 
Arsenious Oxide (white arsenic)— 
Prompt, 15c., nominal. June, 14éc. 


Second half 1923, 11c. per lb. 

Copper Sulphate — Large crystals, 
6.20c. per lb.; small 6.10c. : Quiet. 

Sodium Nitrate—$2.65 per 100 lb., 
ex vessel Atlantic ports. 

Potassium Sulphate — Powder, do- 
mestic, $1 per unit, basis 90 per cent. 

Sodium Sulphate—$26@$28 per ton, 
New York. 

Ferro-Alloys 


Ferrocerium—Per Ilb., $15@$20. 

Ferrochrome—1 to 2.per cent carbon, 
28@30c. per lb.; 4 to 6 per cent carbon, 
12c. per lb. 

Ferromanganese — Domestic, 78@82 
per cent, $120 per gross ton, f.o.b., 
furnace. Spiegeleisen, 19@21 per cent, 
$40, f.0.b. furnace; 16@19 per cent, $39. 

Ferromolybdenum—$2@$2.50 per lb. 
of contained molybdenum for 50 to 55 
per cent grades. 


{Price furnished by Foote Mineral Co., 
Philadelphia, Pa. 
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Ferrosilicon—10 to 12 per cent, $48 
@$55 per gross ton, f.o.b. works; 50 
per cent, $95 delivered. 

Ferrotitanium—For 15 to 18 per cent 
material, $200@$225 per ton, f.o.b. Ni- 
agara Falls, N. Y. 

Ferrotungsten — 90@95c. per Ib. of 
contained W., f.o.b. works. Market 
firm. 

Ferro-uranium—35 to 50 per cent 
U, $6 per lb. of U contained, f.o.b. 
works. 

Ferrovanadium—$3.50@$3.75 per lb. 
of V contained, f.o.b. works. 


Metal Products 


Copper Sheets—New York base, 
254c. per lb.; wire, 193c. net. 

Lead Sheets—F ull lead sheets, 10.25c. 
per lb.; cut lead sheets, 10.50c. in 
quantity, mill lots. 

Nickel Silver—31lc. per lb., for 18 
per cent nickel Grade “A” sheets. 

Yellow Metal— Dimension sheets, 
22%c. per lb.; rods, 19%c. per lb. 

Zine Sheets—$9.65 per 100 lb., f.o.b. 
works. 


Refractories 


Bauxite Brick—%$140@$145 per M., 
Pittsburgh, Pa. 

Chrome Brick—$50@$52 per net ton, 
f.o.b. shipping point. 

Chrome Cement — $23 per net ton, 
f.o.b. shipping point. 

Firebrick—First quality, $45@$47 per 
M., Ohio and Kentucky works; second 
quality, $41@$43. 

Magnesite Brick —9-in., straights. 
$65@$68 per net ton, f.o.b. works. 

Magnesite Cement—$47@$50 per net 
ton, f.0.b. Chester, Pa. 

Silica Brick $47@$49 per M., Penn- 
sylvania; $52@$54, Indiana; $48@$50, 
Alabama. 

*‘Zirkite—Powdered, $50@$60 per ton; 
brick, $100 per ton. 


The Iron Trade 
Pittsburgh, May 1, 1923 


Production of steel continues at the 
rate of about 46,000,000 gross tons of 
ingots a year. Pig-iron production has 
been above all past records for a month. 
On April 26 the American Sheet & Tin 
Plate Co. opened order books for third 
quarter at the following prices: Blue 
annealed sheets, 3.00c.; black, 3.85c.; 
galvanized, 5.00c.; automobile sheets, 
5.35c.; tin plate, $5.50. 

Finished steel prices for forward de- 
livery now average about 75 per cent 
above the 1913 average and 45 to 50 
per cent above the level at the low point 
early in March, 1922. 


Pig Iron — The market continues 
quiet, with little prompt business and 
only occasional inquiry for third 
quarter. Some producers predict fur- 
ther advances, but the majority of con- 
sumers seem to expect the next change 
to be a decline. The market for six 


weeks past has stood at $31, Valley, for 
bessemer, basic, foundry, and malleable. 


Connellsville Coke — Spot: Furnace, 
$6@$6.50; foundry, $7@$7.50. 
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Monthly Average Prices of Metals 






































Silver 
-——New York——. ——London——. Sterling Exchange 
1922 1923 1922 1923 1922 1923 
PR iacncixenwccs 65.450 65.668 35.035 31.928 421.750 465.053 
February....ee.+-+-26 65.290 64.313 33.891 30.875 435.511 468.631 
MG Sicie dadeweass 64.440 67.556 33.269 32.310 436.912 469.269 
rr re 66.575 66.855 34.080 32.346 440.715 465.220 
WG ickeaccs.cscetscs 71.154 36.023 444.106 
MRE ccacotacussecace 71.149 35.900 444.615 
RE: oeiewra a 70.245 35.644 444.165 
August. .... 69.417 34.957 446.069 
September. . 69. 515 35.305 442.800 
October. ... 68.015 34.498 443.583 
November. . 65.177 32.882 447. 484 
DOOM, 6 osicccinciccs 63.905 31.383 460. 440 
Year.. 67.528 34.406 442.346 
New Yok quotations cents per ounce troy, 999 fine,.foreign silver. London» 
pence per ounce, sterling silver, 925 fine. 
Copper 
-—New York—— London 
Electrolytic Standard Electrolytic 
1922 1923 1922 1923 1922 1923 
SED. cc ccedacee we. 13.465 14.510 65.226 64.494 72.321 71.409 
POREUREG 0 c6cesccacs - 12.864 15.355 60.250 67.700 66.125 74.500 
| Rr rrr 12.567 16.832 59.245 73.851 65.739 81.464 
EE ae Xaivewecoees 12.573 16.663 58.799 73.169 64.028 81.331 
Wi vecbensvncexedas 13.111 61.092 66.554 
MK dethiwines onceee 13.575 : 61.988 69. 333 
MP etecaciivucsoads 13.654 63. 137 70. 321 
pS ee ere 13.723 63.784 69. 932 
September. ......20.06 13.748 63.113 70 917 
CHA oo ss skh iaces 13.632 62.773 70.693 
NOVOMDEE...ccccssess SRS 62.795 70.216 
PROGID. occ cccecss 14.074 63.267 70.132 
WOM wesiiisscadsx 13.382 62.123 68.859 
New York quotations, cents per lb. London, pounds sterling per long ton. 
Lead 
-— New York——~ ——St. Louis —— ——London— 
1922 1923 1922 1923 1922 1923 
SM ica eaciaccons 4.700 7.633 4.388 7.571 23.667 27.119 
POD i ccckécca caus 4.700 8.050 4.396 8.093 20.681 28 519 
MUM S606 nas ae Kes 4.720 8.252 4.421 8.254 21.266 28.815 
MIR is. swe vawaeaere 5.115 8.108 4.946 7.996 22.993 26.956 
BONS casiesegeececcace, ate 5.281 24.462 
MES ooiSo a haba CER 5.745 5.563 24.685 
Waist bh acd eea ees 5.729 5.447 24. 869 
PRR Soci divevcecne 5.824 5.537 24.580 
September. ........... 6.110 5. 868 24 131 
CHROMED, oo scccceeceuc 6.530 6 338 25.551 
November. .....0000.. 7.047 6.868 26.199 
December. ..6s66scece 7.163 6.978 26.079 
Year.. 5.734 5.503 24.097 


New York and St. Louis quotations, cents per lb. London, pounds sterling 
per long ton. 



























Tin 
New York —— London — 
——— () —— Straits ——~ 
1922 1923 1922 1923 1922 1923 
31.480 37.986 32.100 39.173 163.065 181.852 
40.693 30.767 42.011 149.850 190.513 
46.569 29 171 48.569 143 152 219.607 
44.280 30.605 45.810 149.840 213.081 
30.971 150. 163 
31.497 152.512 
31.733 156.149 
32.380 160. 006 
32.395 160. 065 
34.600 170.563 
November. . . ie 36.734 179.341 
December. ......cceee 36.480 37.695 178.697 
Year. . 31.831 32.554 159. 450 
New York quotations, cents per lb. London, pounds sterling per long ton. 
Zinc 
— St. Louis—— —London — 
1922 1923 1922 1923 
NN soe ink cR 2 Seiad etee eres weexe 4.691 6.815 26.321 35.733 
BEUONED Sv cbc binchstens sdedaceducnaness 4.485 7.152 24.213 35.613 
WUE ia ok at caakad cd bhaceutneteceuseus 4.658 7.706 25.467 36.720 
PS <u swe Sees esaceceukbiownndteeesaaies 4.906 7.197 26.576 34.275 
MS ikke cc nceae Kot sasiecnvactactadegeas 5.110 27.304 
WI ois sGh 0545s, Seb iddusseceeeleleceere 5.346 27.893 
WOES cotca ct uidetesc cues kveeedeeweredtes 5.694 29.042 
ON hs cdbadad win dbne dis tacaeaanctss 6.212 31.170 
SUNN cede Sosbec ces dn ccnenececnecdsss 6.548 31.750 
tober... .... Euidacccecsedcsuceedeneaeua 840 34.528 
November. ..... Re er Cor Per eee 7.104 38.011 
lecember..... pieadaues LEER AOET SR EKE EE 6.999 37.757 
WR ks Cidesesews sine didseeeereeaes’ 5.716 716 30.003 


St. Louis enntatinnn, cents per pound. London, pounds sterling, per long ton. 


Antimony, Quicksilver and Platinum 
Antimony (a) Quicksilver (b) 


Platinum tc) 
—New York—— —New 


York—~ -— New York- ~ 











1922 1923 1922 1923 1922 1923 
CMD a vite tscciv' 4.463 6.884 49.960 72.731 97 260 112.462 
WOUND ccdcdecaadasade 4.416 7.290 48.295 70.636 89.545 113 273 
March Pidudkedgweddanes 4.319 8.885 50.204 70.808 87.500 110 846 
EN cdxeswae cas saci 4.980 8.380 a 280 69.200 87.500 116.840 
ME hscdhe pds deawdad oa 5.467 4.885 85.529 
CNRS actdsecavcccancaa’ Bee 33: 443 87.212 
WM sos vcaxasaaaccacs 5.091 55.000 90. 180 
BUM cited icanncdKes 5.315 57.593 98.370 
SOPAOMIOT. 5c cccesccssce 6.580 67.640 117 280 
a 6.905 72.560 109. 440 
INGUUMININES . cigcusdukive 6.584 71.521 108. 000 
ee 6.382 72.300 113.600 

Year.. 5.471 58.946 


97.618 
(a) Antimony quotations i in cents per lb. for ordinary brands. (6) Quicksilver in 


dollars per flask. (c) Platinum in dollars per ounce. 


Pig Iron, Pittsburgh 








Bessemer Basic No. 2 Foun 
1922 1923 1922 1923 1922 192 

PMD ateciccadccxcas 2.55 2.22 24.15 2.35 2.54 28.77 
PUNOMEN i sctb es onccese 21.46 29.79 19.71 28.15 20.88 27.21 
ME ces <scesadsckons 21.35 32.03 19.96 31.79 20.83 31.77 
Bc cdetadseeesneau 22.50 21.26 22.70 
ME ucadtiepamideaeseas 26.36 26. 87 25.96 
June - 26.96 26.96 25.96 
WOR S anit aks a eacee cae 26.77 26. 33 25.97 
MUMMY. cccadednaascne 30.44 27.18 30.81 
WOMANS. ccavecdacecs 35.27 34.70 36 79 
aaa 35.27 31.77 33.40 
INOWEEIOE, . hcccaccecces 33.52 29.37 30.55 
De ree 29.87 26.34 27.69 

WOM cdugecdwteccaee “aanen 25.88 26.91 


In dollars per long ton. 


Monthly Crude Copper Production 











1922 1923. 
December January February March 
Alaska shipments........ 7,937,421 4,698,184 7,975,434 4,684,081 
Washoe Smelter ....... 15,250,000 16,250,000 15,600,000 20,250,000 
Calumet & Arizona...... 3,582,000 3,738,000 2,998,000 3,506,000 
Calumet & Hecla........ (c) (c) (c) (c) 
Other Lake aes: ; c (c) (c) (c) 
Chino. . ats 4,941,272 (c) (c) (c) 
East Butte... . (c) (c) (c) (c) 
Inspiration. ) (c) (c) (c) 
Wet stece co wanes 5,679,000 5,059,000 5,310,000 
Nevada Cons........... 2,832,181 (c) (c) (c) 
New Cornelia........... 3,256,547 3,034,000 2,666,557 3,181,928 
Old Dominion.......... 2: 150, 000 2,250,000 2,098,000 2,530,000 
oe OS ae 6,697,000 7,783,000 7,329,000 8,767,000 
ie Le De la wed dais 4,670,692 4,670,692 (c) (c) 
Baa Arizona.. (c) (c) (c) (c) 
outhwest Metals Co.. 1,075,000 UO ck ot on Sava Snesscean 
United Vette. .......... (c) (c) (c) (c) 
United Verde Extension.. 3,026,334 3,083,500 3,220,306 3,621,074 
Utah Copper........... 12,464,365 (c) (c) (c) 
Others, estimated....... 10,000,000 10,500,000 11,500,000 12,500,000 
TeMere I... csdavesdee cadecndasd ecccduseeeed ceaneces as 
Imports: Ore and concen- 
trates, matte. DIGEAO ve kanadaada scketeedaded. Seaces ten 
Imports of black and 
blister, unrefined . 4D TORING i sicnccdca “ isddceedkodeeesaameeeke 
Imports of refined UNE GUN cnn dccnd <cccciadacanacadaceree 
CR OES coos caco Saqcencaae - ance. Cwaadmdeaeeeo ws tance na 
Backus & Johnston...... (c) (c) (c) (c) 
NE co ddicn dé danecns xc 1,389,150 Ce 6 ctvawaewas 1,302,053 
CRAM is ce ccicccutaus (c) (c) fe) (c) 
Cerro de Pasco.......... (c) (c) (c (c) 
CU aia twecgeccde (c) (c) (c) (c) 
Cons. M. & S. of Canada.. (a) (a) (a) (a) 
Falcon Mines........... 578,000 582,000 SGA boi n wea 
PUR Wi 656 ce cccccs ES ie ies igh Reet BU aa a ae 
Granby Cons............ 3,266,200 3,586,661 3,589,377 3,251,360 
SE © ins. cucdsvecee sdangduucn cadeeuasedee ceed eects 
WRN yg ne ak sie deans 10,050,370 9,223,515 7,829,955 8,824,410 
Oe 2 Sere 490,000 SO a scieow ands 
Mount Lyell............ 5 86,000 1,352,000 ts | ar 
Phelps Dodge Mexican... 2,558,000 2,850,000 3,118,000 3,960,000 
NN ceca cacnes weeeadaes sds : kot”. ee 
Wallaroo & Moonta..... 486, 343 354,372 357, Baa waceacnes 


Comparative Annual Copper Production 


1920 1921 1922 1923 

TIED 6 i cccciue 121,903,744 90,596,597 32,010,292 112,341,000 
February 117,540,000 86,682,941 45,957,530 102,641,000 
pe 120,309,316 91 046,345 55, 705. 760 122,190,000 
Ns cn cawannene 116,078,871 46,946,523 (6) 76,601,000 .......... 

ay.. 114,964,207 25, 310, 511 (6) 88,714,000 = .......... 
Wc ccasadacnca 116,107,856 24,623,693 (6) 93,740,000 .......... 
WE ac duwa'n «cats 109,729,610 22,033,739 (b) 91,000,000 Saacawenas 
ROE. «csccniaee 112,460,254 23,248,398 (b)101,188,000 .......... 
September........ 104,919,562 23, 855, 316(b) 96,408,000 .......... 
CNROiviccknwene 105,231,571 = 231,572 (6) 103,273,000 3 = .......... 
November...... 106,700,178 8,341, »442 102, OR! Gc euacescae 
December........ 95,709,009 39629139 WORCCROE encicccens 

(a) No copper produced during this month. (6) Department of Commerce. 


(ce) Not available, 
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Freight Rates on Copper Bullion and Refined Copper 








Rate per Ton of 
2.000 














Zinc 





Rates per Net Ton——. 


z wb. From To East St. Louis To New York 
From To All Rail Via Gulf | pDonora, Pa............ ates ncianeees (a) $4.60 $3.80 
NE Sos odcdcees Baltimore, Md.......... BESSD sik ws REUTER ca ninwsace savin Caeived 6oeeauen (a) 4.60 3.80 
Garfield, Utah. ‘ Perth Amboy, N. J...... 06290 SG Sesh PE AONOPUOMR . Ssseedces vs eco ascee Se aes 7.50 3.00 
Garfield, — : 3 San Francisco.......... BAO: | Bees, RUM TIES 5.5 < 4is'5sd a Rai auesin wee Srerkee 1.40 7.00 
Hayden, Ariz.. Perth Amboy, N. J....... 16.50 ee ee ee | ee ee rere ee an ae 2.00 6.40 
Miami, Ariz...... Perth Amboy,N.J....... 16.50 a ee et ERS, Cae er ee ee ee 2.00 6.70 
Anaconda, Mont.. Perth Amboy, N. J....... [oe kane SMPRNTINSEAIE TL, «2. 1k 5'4.a 9 /e:0'e 5 ea oe eco 8s 3.00 7.00 
Butte, Mont. . Perth Amboy, N.J....... Mme neal MeN EONOMIND. ore cigs oreidied Dain sive's aoe 5.80 6.40 
Humboldt, Ariz. Chrome, N. J........... 16.50 $4.50 | Moundoville, W. Va... «<.cccccosscccscces 4.40 3.80 
Douglas, Ariz..... Perth Amboy, WSs. 5 16.50 OO MRE RIUM ONS oo. winaas ada area. coerce 3.80 10.80 
Globe, Ariz......... Perth Amboy, N.J.. .... 16.50 EO. ts MONG OUND ARE. 50. <':s.0s'eisiai-s-ois'e aie een 3.80 10.80 
Clifton, Ariz...... Perth Amboy, sis ois 16.50 WAS |b PRN TeRWINIO, OER... 5. condos nic'soavcoveces 3.50 10.50 
Clarkdale, Ariz... Gheome, N.d..........5.. 16.50 14250: F MORON NORIR. | oc cvivccwscsccsssscetses 3.80 10.80 
Copperhill, Tenn... Laurel Hill, N. Y. i ee Henryetta, WS coxa Sct aero ae aaa cious 3.80 10.80 
Tooele, Utah...... Chrome, N. J. 258° mess Sand Springs. CS ner bse teresa 3.80 10.80 
McGill, Nev.. Baltimore, Md. 15.90 ROMO ING oo a's iss g 6b scckdaise Soee > 3.50 10.50 
Houghton, Mich. . New York...... (a)9.60 Ee a ee eee 9.40 14.50 
Hancock, Mich.. . New York. ........ S88 kédsxs PEGG UB 5 fanese wssliesicince eeu sic 11.40 16.50 
Hubbell, Mich... . ee OP BO cokes (a) ToSt. Louis, Mo 
Dollar Bay, Mich. Pew Work =. .6i sc .00 ssc W808 cele es naa 
a a ; nae a Tore: (upter) Lauhtass a $4.00 es 
naconda, Pcie otitis. acoma, WSs swceeee aS 0 EB 
AGO; ASIS. oc os a cc aes New York............. 16.50 14.50 Zine Ores and Concentrates to Oklahoma Smelters 
(a) Applies April 1 to Nov. 30 of each year. Rate per 
Commodity To From Net Ton 
a . +. 
7 6 ittsburg, Kan. . 80 
Lead Bullion; Also Pig Lead Where Shown Galena, Kan. 1.30 
Zinc ore and concentrates, Bartlesville, Okla. : ——, oa 1.40 
Rates per Ton of 2,000 Lb. carlo: Tola, K 1.80 
- From To New York To St. Louis oe egy ie. 1.40 
SOR iis ccciccenssenasicess ee Miami, Okla. 1.40 
PRR OMOD Ss picid swstaenses cece scsates 14.15 $9.65 paren, Okla. 1.40 
RENNER NOS 556: sans u's aie nsSip we WS Bsa )ee 16.50 11.40 on City, Mo. 1.60 
East Helena, Mont................e0ee005 16.50 11.40 Miami, Okla. 2.20 
: 3 Quapaw, Okla. 2.20 
E] Paso, Tex. (domestic)....... peewee (c)12.00 Via Gulf Zinc ore and concentrates, Sand Springs, Okla. — Kan. 1.50 
(c) 14.00 All Rail (b)7.76} carloads Joplin, Mo. 1.50 
oc ceaneinsonmdnidinns 9.60 3.65 Iola, Kan. 2.40 
NM MOMM  ca35'sb oo: 0ja.einis 90916 6 ie 008 16.50 11.40 Cave Springs, Mo. 2.00 
PRUE NIRS iccssnossnnbceaeccdasaeee 16.50 11.40 Cent City Spur, Mo. 2.00 
MMI N OR sb nSieaiienoynis es narebwiaus ae'ei0 16.50 11.40 Zinc ore and concentrates, Dewar, Okla. Chitwood, Mo. 2.00 
NOR ROI WE... xb cnieisoceasbave'sasuase 6.40 (a)2.00 carlo: Kusa, Okla. Galena, Kan. 1.50 
Ne er ee oe * 11.40 Henryetta, Okla. ! Iola, Kan. 2.40 
SRE EMS cons asavsics san chia ewnmaniers (a)5.00 | La Harpe, Kan. 2.40 
ey AE. 5 abies Sabaneta stan oi Around $4. 50 via Canal........ Zinc ore and concentrates, Mound City, Kan. 50 
oo PER kg elannsewasanieawaees (a) 8 . +4 (a}1.80 carloads Le Harpe, Kan. Oswego, Kan. 50 
as... cc vece 7.00 (a) 2754 Passone, Kan. -50 
SEEING OSS 05:5 a ininlniwis.n d Se 5:08:65 'sieSa-wibsear8 (a) 10.50 (a) 3.50 Zinc ore and concentrates, J Galena, Kan. 1.10 
ITI ooo is a sib ccnp Sama Se (a) 10.50 (a)3.50 carloads Coffeyville, Kan. \ Joplin, Mo. 1,30 
(a) Pig lead only. Lead ore and _ concen- { Baxter, Kan. 1.80 
(6) Pig lead only when originating in Mexico. trates, carloads Bartlesville, Okla. Miami, Okla. 1.80 
(c) Shipments of bullion originating in Mexico, $2 per ton less. | Quapaw, Okla. 1.80 
a 
Rates on Ores and Concentrates 
Value of Product 
From To $5 $10 $15 $20 $25 $30 $35 ane $50 $60 $70 $75 $80 $90 $100 
ate 
ee . Anaconda, Mont............ U2. sae: NT EE AM a a 7 a oF 2 2 
Butte, Mont........ ere Black Eagle, Mont (7)...... Cae 3.0R ae OR OR OR OF FE oes kek eds. Scae vce stn Sie 
Great Falls, Mont.......... East Helena, Mont...... si SS . Sie TE ce, ME SES, Seas oe sais. Siac ee 
eS eee East Helena, Mont.......... |! PAG ons, UGG” Se) WERE Ce ee ee I 
NN NE «566i a 5 -so nn os Salt Lake Smelters, Utah ().. eee ae et eee oe at see Ge C4 fae un CB Soe ae 
Johannesburg, Calif.......... Selby, Calif. . ee: ee 4.80 5.50 6.20 6.90 .... 7.60 8.00 8.30 
Johannesburg, Calif.......... Humboldt, Ariz............. tage: SD kw 4.80 5.50 6.20 6.90 .... 7.60 8.00 8.30 
OPBOINS MOON... sco ssc sew Durango, Colo... . ...:.0.0000 Jaiee See  sose Sore <5 4:29 873 “3:0 So 63 «2:3 ace FS 
BREET AOOND.. 5 2. cassie se RIUPRMNBONCONO,. . 0.02.5. 50000 wan Soe S20 .2.. SS Seay OO! aw ce! OY ae 7.70 
Kokomo, Colo... ...0... ><. Durango, Colo.............. CFP secs eke CR CS ibs ees ee ot “eee ac : ee 
Telluride, Colo.............. Durango, Colo.............. cate at ay mi ack ipiceeis', “MRD ances) SO SN MM al 7.70 
Silverton, Colo....... Spuslent wae Duranwe, Golo............ 0065 cow S08 P20 ore > een oe er 2.80 
RON TE. BOs scone cseend ee 62s0- Joe Soe Bee cus ee aed ee, SR ccs 3.80 
NN INE PE cs sw cies annie PR PN, RUBE «o's case.c-es < 0.0100 saws. See: Se 2.20 2.50 2.80 3.40 3.80 
Lordsburg, N. M............ ee Loe 1.38 1:60 ..... ES 2.00 2.00 2.80 3.40 
Lordsburg, N. M............ cE eS ee OO toe: fe0...... 99 2.20 2.50 2.80 3.40 
Tombstone, Ariz......... eee eee wb ———e Se) sae 20g Tee 1.60 1.90 
Tombstone, Ariz............ ONG Sa re we kere eK +. aoe 4.40 4.40 
Silver City, N.M............ Douglas, Ariz......... ee, ee: Eee es singe, See i 3.429 
Ray Junction, Ariz........... SIN OCR, AGU... 0006s. ce Sue. “Gane -40.... .50 .80 .90 1.00 1.10 


From 


ORO Ss ois oa sic ewes 


Burke and Wallace, Idaho. . 
Sagel, Idaho 
Arizona Tunnel, _— 
Bayview, Idaho. . 
Park City, Utah 
Eureka, Utah 
Tintic, Utah 
St. Johns, Utah 
Ophir, Utah 


Bingham, Utah........ 


Cherry Creek, Nev...... hee’ 
Goldfield, Nev............... 


Battle Mountain, Nev. (a) 
Palisade, Nev. (a) 
Mina, Nev. (a) 
Lovelock, Nev. (a) 
Golconda, Nev. (a) 


ibm, Nev. (6). 2 scccccs cwoese 


Tonopah, Nev 
Rogerson, Idaho. . 


(a) Minimum tonnage of 500 tons per dav. 


se eeeeee 


see ee ewer eens eee 





(b) In open ears, minimum 80,000 Ib. 
Rates on Ore and Concentrates 


$20 


To $10 $15 $25 $30 $35 $40 $50 
Rate 

Bradley, Idaho............. ee Rae a 

East Helena, Mont.......... Sid, ahs, Re ee, MOS 3. 50 
East Helena, Mont.......... sé SOS bac, SOO akc. Se 
Bradley, Idaho............. Sone Magee acest, late tans ss) ata eS 
Bradley, Idaho............. ais ale niall ae sce eS 
Salt Lake Smelters.......... 100 440 «225 -...... 150 SP a 
Salt Lake Smelters.......... Le «2.6, Bae <cco Soe 1.75 2.00 
Salt Lake Smelters 1.00 1.25 1.50 1:30 1.75 2.00 
Salt Lake Smelters.......... 1.00 Pee ces eee 1.75 2.00 
Salt Lake Smelters.......... OS:c435 S- x e 1.75 2.00 
Garfield, Utah.............. sa SOO gos see .95 
Garfield, Utah.............. sins, MER. ccks TD 5.60 6.10 
Salt LakeSmelters.......... 5.10 5.80 6.50 7.20 
Salt LakeSmelters.......... 3.20 3.80 4.49 5.00 
Salt Lake Smelters.......... 3.20 2 80 4.40 5.00 
Salt Lake Smelters.......... 3.60 4.30 5.00 5.70 
Salt Lake Smelters.......... 3.20 3.90 4.60 5.30 
Salt Lake Smelters.......... 3.20 3.90 4.60 5.30 
Salt Lake Smelters.......... anes 3.20 3.90 4.60 5.30 
Salt Lake Smelters.......... ie 5.10 5.80 6.50 7.20 
Selt LakeSmelters.......... 3.00 3.50 4.00 4.50 5.00 


(a) Minimum ealaiaty, marked capacity of car used. but not Jess than 80,000 Ib. 


$60 


ie 


.68 
75 


$70 


AOARAANAAO s- 


$75 $80 $90 
ietetaira 4.25 4.50 
OOM tate alia 
Seen Bee is csas 
Somers 2.75 3.00 
piacere 2.75 3.0 
ee 2.75 3.00 
wee 2.75 3.00 
BAO bie) meas 
ee 7.60 8.10 
Srpiaeate 9.30 10.00 
setae 6.80 7.40 
arotaiens 6.80 7.40 
Acari 7.80 8.50 
ays 7.40 8.10 
Gear eieie 7.40 8.10 
gexeais 7.40 8.10 
ee 9.30 10.00 
Steamy 6.50 7.00 


_ 





Value of Ores and Concentrates————_______—___—_.. 


$100 


ee 
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East Butte Copper Mining Co. 
Copper; Butte, Mont. 


A report of the operations of the East Butte Copper Min- 
ing Co. for 1922 shows a loss of $134,343,121, according to 


the following operating statement: 


Gross value of metals shipped. ...................cccececcecs 
Otherincome...... 
Gross income from all operations. . 


Total cost of copper delivered New York......... 
Miscellaneous —* “pee 
Total cost of operations. . 


Loss on mining operations...................... 
Depreciation...... ee 
Outside exploration. . . 

Total deficit all operations 


Price per pound received, New York, cents. 
Cost of production per pound delivered New Y ork, cents. 
Loss per pound, cents. Dara tete eater rk 5 SA aes 


Price per ounce received for silver, New York, cents. ...... 
Price per ounce received for gold, New York. . . 


$2,362,296. 05 
36,548.88 
2,398,844. 93 
$2,506,794.30 
12,480. 32 

2 519; 274.62 


$120,429. 
1,133 


12,779. 
134,343. 


13.5167 
14.7306 
t. 2539 


99.6314 
$20.00 


Balance sheet as of Dec. 31, 1922, is given as follows: 


Assets 


NNO oo ogee ecw chat srl, bis Aiea 8 
United States Liberty ‘Bonds... . 
Cash and metals. . : 

CONE i555 6:5 


Copper in transit and on hand. 


$116,188 
938,410. 


Accounts receivable. ..... 
Equipment and supplies. . 
Deferred charges.......... 


MMMUMERERON 665.5253 c/aclses ah Ooac 
Authorized. . . 
Unissued. . . 


Accounts payable 
a 
Due Pittsmont Copper Co.. 


‘account rentals. a 


AIR SCENE £55 a= 55S sok Snes Rage ad wbns memes wwaen 
NS os ao Ses are rasan vem sured nd wedelcese eed detenct 


$3,342,515.51 
300,000 
1,054,599. 


$5,378,892. 


$4,248,870. 
876,361. 


126,398.11 
127,263. 


$5,378,892.73 


Production amounted to 12,347,178 lb. of copper, 542,650 
oz. of silver, and 6,567 oz. of gold, from 97,202 tons of com- 


pany ore and 88,065 tons of custom ore. 





Arizona Commercial Mining Co. 


Copper; Arizona 


A report of the operations of the Arizona Commercial 
Mining Co. for 1922 shows a loss of $107,395.29 according 


to the following account: 


Income 

Sales of copper, silver and gold........ 
Expenses 

Mining, treating and refining. . 


$1,044,230.91 


Selling, general and administrative. : ee 0,185.63 
Expenditure during suspension of operations, 

and forspecial litigation.................. 59,976.32 
MINI 62ers. boca ocean eee octuea 66,927.69 
DS eee eee 139,105.00 
RMI iio hi och naw aeetecane 23,749. 36 


Loss for the year 1922. . 


$1,256,779. 62 


1,364,174.91 
$107,395.29 


Balance sheet as of Dee. 31, 1922, is given as follows: 


Assets 
Pi 
ining properties, plant and COUR. 550.660 0k: 5 cen ees 
CRE torte en ismict out os ponueb ea eit $168,516.63 
AOODUTIBTOBCITAING «5 550s 6. 0)<.5.5 00s cid ceases aie 438,694.50 
NR Coeds 6G csi tae ese Ree eeea Rene aanmees 38,191.15 


$4,113,720.91 


645,402. 28 
$4,759, 123.19 





Liabilities 
Capital stock 


Authorized—300,000 shares of = each; issued 


—265,000shares........ $1,325,000. 00 


Current 
Loaneand accounts payable. ............00. ssccctecieceve 417,188.24 
Reserves 
BIDEMMNNEIIN Som. pine a ss urna a eatotee $291,078.73 
NONE 50550 5/8 asos GN ely tt ed es howe 828,744.49 
si 9,823.13 
Surplus 


Balance at Dec. 31, 1921............... 


$2,004,507. 11 
Loss for the year 1922—per income account... . 


107,395.29 
——__ 1,897,111. 82 


$4,759, 123.19 


Production amounted to 6,220,923 Ib. of refined copper, 
27,532 oz. of silver, and 1,585 oz. of gold. 





Phelps Dodge Corporation 


A report of the operations of the Phelps Dodge Corpo- 
ration for 1922 shows a loss of $5,825,631, according to the 
following income account: 


Income 
Sales of metals, fuel and merchandise. . 
Income from investments and miscellaneous 
earnings...... 


$24,888,046.70 
260,221. 48 


———— $25,148,268.18 
Expenses 


Cost of metals, fuel, and merchandise... . $24,155,062. 33 


Depreciation. ..... 2,181,346. 87 
Depletion 3,902,336. 45 
Interest... 735,153.96 


30,973,899. 61 
$5, 825,631. 43 


Loss for the year 1922. ; 
Balance sheet as of Dec. 31, 1922, is given as follows: 


Assets 
Mines and mining claims. . . $159,778, 363.06 
Plants and miscellaneous properties . 35 140,422.56 
—————_ $194,918, 785.62 
Stripping expenses—chargeable to future 
MII ees ds hn eecees cewees $7,107,478. 64 
Ores and concentrates..............cceece 1,722,343.60 
Materialand supplies. ................002- 3, 154,185.53 
IRIN Go 5 ie 6.5. 6 he CR RK KK ees 780,581.57 
MUO ONRINIRUIN oboe cin é/gwinin dosed we anaes 5, 150, 599.66 
Metals on hand—copper at cost, silver and 
GREE WINE Socios eo oh oc biden 1,643,334.94 
Copper sold Copper Export Association, Inc. 
(at cost less amount received on ee 1,247,553. 66 
Merchandise (P. D. Mercantile Co.). : 1,249,601. 13 
Accounts receivable..................0.08. 7,785,732. 19 
CS 5b eds be FO aes ean oe ek Sa 1,943,431. 30 
$31,784,842.22 
: $226,703,627. 84 
Liabilities 
Capital stock — authorized and issued — 
UL eANO GE SEGIOUE © 5 os ais as satin co ba dads waees $50,000,000. 00 
316,530 outstanding preference stock of the 
Arizona Copper Co., Ltd.—to be retired 
EG NEE FOR ON he oo os cas a hos ds wold eawace 1,540,446. 00 
Accounts payable—including balances due for 
copper sales, reserves for taxes, etc......... $18,570,668. 80 
Dividends payable—Jan. 2, 1923............ 500,000. 00 
19,070,668. 80 
Reserve fordepletion ...................-- $49,539,588. 38 


Reserve for depreciation................... 13,792,877 .35 


63,332,465 .73 


Surplus—Balance Dec. 31, 1921. $100,585,678.74 
Loss for year 1922, per income account... . 5,825,631.43 
$94,760,047. 31 
WN 55S ks oa eee 2,000,000. 00 92,760,047 . 31 


$226,703,627. 84 


In 1922, the metals produced from the ores of the branches 
and subsidiaries of the Phelps Dodge Corporation were 
87,806,403 lb. of copper, 8,966,448 Ib. of lead, 247,793 Ib. 
of zinc, 1,870,564 oz. of silver, and 17,071 oz. of gold. There 
were also produced from purchased ores smelted, 1,691,149 
Ib. of copper, 145,653 oz. of silver, and 1,262 oz. of gold. 

Including copper received from other sources, 151,836,758 
Ib. was sold and delivered to buyers at an average price of 
13.34¢. per Ib., net cash f.o.b. New York: 
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se eeeeneeeee 


Arcadian Consol..... 
Aris. Com'’l......... 
(Calaveras... ...i... 
Calumet & Arizona. . 
Calumet & Hecla.... 
Centennial......... 
Cerro de Pasco...... 
Chile Copper....... 
Chino. at 
Con. Coppermines. : 
Copper Range...... 
Crystal Copper...... 
DOW MIAIT. 5505.5 xi00 
East Butte......... 
First National. . ; 
2 eee 
Gadsden Copper.... 
Granby Consol.. 





Hancock. . 
Howe Sound.. ‘is 
Inspiration Consol. bs 
Iron Cap.. 
Isle Royale.. ie 
Kennecott. .....0... 
Keweenaw.......... 
Lake Copper........ 
Magma Copper..... 
Mason Valley....... 
Mass Consolidated... 
Miami Copper...... 
Michigan........... 
PARR. onesie oe 
Mother Lode Coa.... 
Nevada Corsol...... 
New Cornelia....... 
North Butte........ 
Ohio Copper........ 
Old Dominion....... 
Phelps Dodge....... 
NT eee 
Ray Consolidated... 
Ray Hercules....... 
St. Mary’s Min. Ld... 
Seneca Copper...... 
Shannon........... 
Shattuck Arizona.... 
South Lake......... 
Superior & Boston... 
Tenn. C. & C. cfs.. 
Tuolumne.. pees 
United Verde Ex.... 
Utah Consol.. sm 
Utah Copper... SE Cie 
Utah Metal & T..... 
ea 
WIMONA......0 ces 






Internat. Nickel... .. 
Internat. Nickel, pfd. 


Carnegie Lead & Zinc 
National Lead...... 
National Lead, pfd... 
St. Joseph Lead 


Am. Z.L. & S.. 

Am. Z.L. & S. ‘pid... 
ButteC. &Z...... 
Butte & Superior.... 
Callahan Zn-Ld..... 
New Jersey Zn...... 
United Zinc........ 
Yellow Pine. ... 


Alvarado.......... 
Batopilas Mining... . 
Beaver Consol....... 
Candelaria.......... 
Castle-Trethewey. .. 
COOMINES:..... 000. 
Crown Reserve 
a: ; 
Kerr ~agg 
LSE See ee 
McKinley-Dar. Sav.. 
Mining Corp. Can 
Nipissing........... 
Ontario Silver....... 
Temiskaming....... 


sees 





Exch High Low Last Last Div. 
COPPER 
oston 80 75 7" Mar. 23, Q $1.00 
N. Y. Curb 2 RR Ria cc as aia ear ee 
oston 27 26 26 Mar. ’19 1.00 
New York 49 47: 481 Apr. ’23,Q 0.75 
Boston 25 2} Pecks c wees jase 
oston 12% 9123 124 Oct. °18, Q 0.50 
N. Y. Curb 3§ 33 33 Se ae aa leis 
Boston 483 57 58 Mar. ’23, 1.00 
Boston 395 350 390 Mar. ’23,Q 7.00 
Boston 11 1 Il Dee. °18,SA 1.00 
New York 464 454 451 Mar.’21,Q 0.50 
New York 28+ 26) 27, Mar. 23, 0.625 
New York 273 = 26 26} Sept. ’20, Q 0.37 
N. Y. Cur 33 34 | FeraS re 
Boston 40 38 383 Mar. ’22,Q 1.00 
Boston Curb ? Rae (OMe sie. aa Bae aaa 
Boston 3 3 33 Mar. ’20,Q 0.25 
Boston 8} 8 81 Dec. °19, A 0.50 
BostonCurb *57 *45 *55 Feb. °19,SA 0.15 
Boston 12 iP’ DOS sentecionie eer seas 
N. Y. Curb M55 FES “SES ode coves a 
New York 30: 293 293 May °19,Q Be 
New York 273 273 274 Nov. ’20,Q 0.50 
Boston 4 3 Wks ais een ene tie 
N. Y. Curb 33 32 33 Jan. °21, 0.05 
New York 38 372 3732 Apr. °’23, 0.50 
Boston Curb 73 73 73 May 1,K 0.15 
Boston 28) 27 27. Mar. ’23,Q 0.50 
New York 40; 383 39% Apr. ’23,Q 0.75 
Boston The Oth Be reiedie ences Sari 
Boston 33 33 et eee aes 
New York 344 334 333 Jan. °19,Q 0.50 
N. Y. Curb ae Mea. cae 
Boston 3 3 3 Nov. ’17,Q 1.00 
New York 292 29% 293 Apr. °23,Q 0.50 
Boston z lg Be tones uiy ee 
Boston 58 54} 55 Mar. ’23, 1.00 
New York 11 10; JU! Mar.’23,K 0.50 
New York 153 142 143 Sept. ’20,Q 0.25 
Boston 20 193 192 Feb. °23,Q 0.25 
Boston OR 92 9% Oct. °18,Q 0.25 
N. Y. Curb i (< R :  e aay 
Boston 274 263 263 Dec. ’18,Q 1.00 
Boston 373 35 371 Mar. °23, K 1.00 
Open Mar. 7eso 67000. .... Ape: 2350 1.00 
Boston 42 41 42 Mar. ’20,Q 1.00 
New York 153 142 15 Dee. '20,Q 0.25 
N. Y. Curb nm) hR WR oes acu es res 
Boston 46 45 45 Mar. ’23, K 3.00 
New York 34 3 Re ed ek ee =e 
Boston *88 *88 *88 Nov. '17,Q 0.25 
New York 9 8} 84 Jan. ’20,Q 0.25 
Boston Pers NS: RSD: ciccacwesses oe 
Boston 23 2 ee ee Bete 
New York iO 11 Apr. ’23,Q 0.25 
Boston *48 *40 *40 May °'13, 0.10 
N. Y. Curb 372 37 37% Nov. ’22,Q 0.25 
Boston 23 13 13 Sept. ’18, 0.25 
New York 703 68 68 Mar. ’23, 1.00 
Boston *96 *90 *97 Dec. ’17, 0.30 
Boston yi 714 OF cia weweenes Leas 
Boston PO. Se OU i. oksesscanws aS 
Boston 10 94 Wel cine eos eceare 5 
NICKEL-COPPER 
New York 144 14 144 Mar. ’19, 0.50 
New York 774 #753 77 Feb. ’23,Q 1.50 
LEAD 
Pittsburgh 5 5 Dod en cee ee atone 
New York 128 126 127 Mar. '23,Q 2.00 
New York 1112 W11  =ottl) = Mar. ’23,Q 1.75 
New York 203 20 20: Mar.’23,Q,X 0.50 
ZINC 
New York 163 15 16 May ’20, 1.00 
New York 523 50§ 52 Nov.’20,Q 1.50 
New York 83 83 834 Mar. *23, 0.50 
New York 31 30 30 Mar. ’23,Q 0.50 
New York 93 83 9 Dec. ’20,Q 0.50 
N. Y. Curb 174% 172 1723 Feb. ‘23,Q 2.00 
N. Y. Curb 13 1 Bs hss oleate peta? 
Los Angeles ea! *65 Sept.’20,Q 0.03 
SILVER 
N. Y. Curb 53 53 eee roua 
New York 3 3 % Dec. ’07,1 0.123 
Toronto *452 *44 *441 May '20,K 0.03 
N. Y. Curb *18 BOL ORS oS Caan ies 
Toronto ae RR MINE 5 iis tans Sores haces 
2.85 2.60 2.65 May ’21,Q 0.123 
“7, 7 a “a7, 0.05 
1 OE nee opiate 
3 3 3 Apr. ’23,Q 0.123 
*30 281 283 Apr. ’22, 0.10 
Toronto *22 *20 ‘*20 Oct. ’20,Q 0.03 
Toronto 3.15 3.00 3.04 Sept.’20,Q 0.123 
7.8 6} 53 Apr. *23,Q 0.15 
New York 63 6 63 Jan. °19,Q 0.50 
Toronto *50 463 *483 Jan. ’20,K 0.04 


Stock 
Alaska Gold......... 
Alaska Juneau...... 
Careon Hill..........% 
Cresson Consol. G... 
Dome Mines........ 


Golden Cycle....... 
Hollinger Consol.. 
Homestake Mining.. 
Kirkland Lake...... 
Lake os Peshienteaihs 
MclIntyre- Porcupine. 
POPUADG. 6 65.6 ciéccs 
Teck- Hughes Dace Wier 
Tom Reed 
United Eastern...... 
- ond Cons... ....< 
White Caps Mining.. 
Wright-Hargreaves. . 
Wakon Gow. esi. esc 


Boston-Mont. Corp.. 
Cons. Virginia...... 
Continental Mines... 
Dolores Esperanza... 
Tonopah Belmont... 
Tonopah Divide..... 
Tonopah — 
Tonopah Mining.. 
Unity Gold. .. 

West End Consol... 


Bingham Mines..... 
Caledonia Mng..... 
Cardiff M. & M..... 
Chief Consol........ 
Columbus - Rexall... . 
Consol. M. &S..... 
Federal M. &S..... 
Federal M. & S. pfd. 
Florence Silver...... 
Hecla Mining....... 
Tron Blossom Con... 
Marsh Mines...... 
Park Cit 
Pere Wien. ccs. 
Prince Consol.. 
Silversmith. . 

Simon Silver Lead.. 
Tamarack-Custer.. 
Tintic Standard..... 
So: 


Peto Steel..... 
(Char. 190R. .<...0..4 2 
Char. Iron, pfd.. 
Colorado Fuel & Iron 
Col. Fuel & Iron, pfd. 
Gt. North’n Iron Ore 
Inland Steel......... 
Mesabi Iron........ 
Replogle Steel...... 
Republic I. &S.... 
Republic I. S., pfd. . 
Sloss-Sheffield S. & I. 
Sloss-Shef. S.&I., _ 
U.S. Steel.. 

U. S. Steel, pid. 
Virginia I. C.&C.. 
Virginia I.C. eG. pid. 


Vanadium Corp..... 


Asbestos Corp...... 
Asbestos Corp. pfd... 


Freeport Texas...... 
TORAE COUN 6 66:0 -<.s50's 


So. Am. Gold & P... 


Amer. Metal........ 
Amer. Metal pfd... 
Amer. Sm. & Ref. 
Amer. 


Sm.& Ref. pfd 
U.S. Sm & M.. 





















Exch. High Low Last Last Div. 
GOLD 
New York 3 4 wiles 
New York 13 t wins 
Boston 7 of gack 
N. Y. Curb 3§ 3. 0.10 
New York 423 7 : 0.50 
Colo. Springs 1.09 1.09 1.09 Dec. '22,Q 0.02 
Toronto 13.50 13.25 33.50 Apr. ‘23, M_ 0.05 
New York 694 693 ot Apr. ’23,M 0.50 
Toronto ye OR Cl cccccs Sica 
Toronto 3.45 3.40 3. 4 Nov. '22,Q 0.02 
New York 18: §=«18 18 Apr. ’23, 0.25 
Colo. Springs *32 *32 = Oct. *20,Q 0.01 
N. Y. Curb 1% WAG ce ee icectin ace i 
“a ge i “93 — ody? 0.02 
. Y. Curl ie 215 
Toronto *74 = =*71 = 5 are ware e ov ' 
N. Y. Curb *9 *8 EE Want aati aces ‘ 
Toronto 3.57 3.54 3.57 Apr. 23, ¢. 023 
N. Y. Curb ii 13 1} June 18, 0.024 
GOLD AND SILVER 
N. Y. Curb ". WOR RR Gccces tees “eae 
San Francisco 14} ie |: eee ee ae 
N. Y. Curb 5 4} De cuca meg sheild 
fre 0h Riel” oe 
. ¥. Cur r. . 0.05 
ito. w+ ae Sica 
Meee oH te Hicker Gi 
ur 4 pr. fh 
N. Y. Curb [2 — 
N. Y. Curb 1s Is ee itar. *23, Q 0.05 
SILVER-LEAD 
Boston = 173 18 Sept. 19,Q 0.25 
N. Y. Curb *6 *6 Jan.'21,M 0.01 
Salt Lake 74 *332 €72 Dec. ’20, 0.15 
Boston Curb 4% 4: Feb. '23,Q 0.10 
Salt Lake “57° #40 €55- Aug. ’22, 0.03 
Montreal 28; 26% 26% Oct. ’20,Q 0.623 
New York Se = 10} Jan. 09; 1.50 
New York 51 50 50 Mar’ 23, Q 1.75 
Spokane *38 4 =6*38 48638 )=—Apr.’19,Q,X 0.01} 
N. Y. Curb 93 91 9% Mar. ‘23, 0.25 
N. Y. Curb *36 432 €32 Apr. ’22,Q 0.02} 
N. Y. Curb > .93 86 Janes. 1 0.02 
Salt Lake 3.40 3.35 3.49 Apr. ’23, 0.124 
N. Y. Curb Renee: 3: Apr. '23 0.15 
Salt Lake *15 *92 *11) Nov. ’17, 0.02} 
Spokane *43 401 *4€1 Apr. 23, 0.01 
. Y. Curb eee ON ee actos 
Spokane 15> 1.30: 055 Jan. 2 0.04 
Salt Lake 2.85 2.80 2.85 Dec. 22, Q,X 0.10 
Boston 5} 53 54 Nov. ’20, K 0.25 
IRON 
New York 652 623 — Apr. ’23,Q 1.25 
Detroit 2 m6 | SE 5 Se aaetes a 
Detroit a 34 cas vasa co 
New York 34 293 334 May ’2I 0.75 ' 
New York we + ar Seca Bes 
New York 313 31 31% Dec.’22 1.00 
N. Y. Curb seis eg 46: Mar. ’23 0.25 
N. Y. Curb 9 9 Oe eave Bie 
New York a 24 Dee cos ews a 
New York 63 60i 614 May ’2! 1.50 
New York 954 92% 953 Apr. ’23 t.7> 
New York 60 $34 58 Feb. ’21 1.50 
New York 86 83 86 Apr. '23 1.75 
New York 106; 1043 105 Mar. ’23, Q 1.25 
New York 120 «©1192 «61192 Feb. ’23 1.75 
New York 663 645 66 Jan.’22 1.50 
New York 85 85 85 Jan ‘23 2.50 
VANADIUM 
New York 383 35 374 Jan. ’21,Q 1.00 
ASBESTOS 
Montreal 70 «68 693 Apr. ’23Q 1.50 
Montreal 891 89 89 Apr. ’23Q 1.75 
SULPHUR 
New York 173 16% 17 Nov. ’19, 1.00 
New York 64 62 623 Mar. '23, 1.25 
PLATINUM 
N. Y. Curb 33 3 D Sestwerceeae- gear 
MINING, SMELTING AND REFINING 
New York 49 47 48 Mar. '23, 0.75 
New York pis ae 114 Mar. '23, 1.75 
New York 645 62 62§ Mar.’21,Q 1.00 
New York 35° 983 993 Mar. 23° Q. 1.75 
New York 33 35 Jan. ’21,Q 0.30 
New York te 443 Apr. 23° Qs 0.87} 


US. SR & M. pfd. 


*Cents per share. {Bid or asked. Q, Q 

K, Irregular. I, Initial. X, Includes extra. 
Spokane, Pohlman Investment. 
os Angeles, Chamber of Mines 


Monthly. 


Toronto quotations courtesy Arthur E. aren 
Co.; Salt Lake, Stock and Mining Exchange; 


and. Oil; Colorado Springs, Colorado Springs Stock Exchange. 


uarterly. SA, Semi-annually. M 
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A Midget Mine Locomotive 


Many metal-mining companies have 
undoubtedly felt the need of a storage- 
battery mine locomotive, small enough 
to be moved from level to level as re- 
quired, yet capable of giving efficient 
service. Such a locomotive has _ re- 
cently been ordered by the Engels Cop- 
per Mining Co., Engelmine, Calif., from 
the Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa. 
The Westinghouse company is now pre- 
pared to furnish a small two-unit loco- 










@o) 


motive, of a type called the “Midget,” 
which has a rated draw-bar pull of 400 
lb. at 3.5 miles per hour, and a start- 
ing draw-bar pull of 500 lb. Specifi- 
cations of the driving unit are: 


GRIEG. Wisse ocd cic otnewrasiaeeie's 3,375 
BEING GRASS, Mh... .cccccccscccs 18 
WiGGIDMEO) (IRs ass sdaa'asewomemes 25 
Height over all, in..............+- 46 
Widtin OVOP Glb Mies 55 65 6 ot doe onesie a 


Length over all, PER asc cfavn a racear stews 

Wheels, 18 in. dia., 22 in. tread; 3 X it 
in. flan ge. 

Journals, yn bearing type 

Springs, helical 

Brakes, self-locking scissors type brak- 
ing on all wheels 

Sand boxes, 4 

Frames, plate steel-outside of wheels 

Important features claimed by the 
company to be embodied in the design 
of the driving unit are: 

The double reduction gear motor, 
type V62-X-4. This motor drives the 
rear axle through double reduction 
gearing and is cradle-suspended. A 
footplate at the motorman’s end of the 
locomotive can be easily lifted out of 
the way to oil or repack the motor 
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cradle, axle, and jack shaft oil centers. 

Type R-122-A controller of the 
straight rheostatic, reversing type. 

Westinghouse-Cutter headlight, with 
concentrated filament, mounted on the 
front end of the driving unit. 

Two Anderson charging plugs and 
one receptacle furnished as standard. 

Side frames of plate steel, giving 
ample strength for the service. 

Coil driving springs resting on top 
of the drving box affording easy riding 
qualities and absorbing shocks that 
would otherwise occur. 

Four sand boxes to permit sanding 
the rails in front of the leading drivers 
for either direction of motion. 

Though but one motor is used, full 
traction is obtained from the four driv- 
ing wheels by the use of a chain be- 


Midget-type 
storage-battery 
mine locomotive 
ordered by the 
Engels Copper Mining Co., 
Engelmine, Calif. 


a9 227 — —-—_____. —-»| 


tween the axles. 
sprockets are used. 

The motorman’s seat at the controller 
end of the driving unit makes both the 
controller and brake wheel readily ac- 
cessible. The motorman sits entirely 
within the framework of the driving 
unit. 

The scheme of braking is essentially 
the same as is carried out on large mine 
locomotives, with one brake shoe at each 
wheel. 

The battery trailing unit is designed 
to accommodate either thirty-eight cells 
of Ironclad Exide MV-9 or sixty-two 
cells of Edison A-4 battery. The speci- 
fications for this unit are: 

Weight without battery, Ib....... 2,100 
Weight with 38 cells MV-9, lb.. 


A roller chain and 


Weight with 62 cells A-4, ass ae: 050 


Minimum gage, in 
WIMGUIING Ss Flas nc raethaauaneees 
~— over all with Exide ae 


ee 


Oe 


RN Pach Gets ay aera crane ae a aa 

Levgtth.over ally ite eeciccccieccwa wets 48 

Width over all with Exide regan 
Wie esa wab ease wilew sera wa aes 
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Width over all with Edison battery, 
in, 

Bearings—Hyatt roller 

Wheels—cast iron 12 in. diameter. 

Springs—helical, located under battery 
crate. 

The normal capacity of the lead bat- 
tery is 1386 amp.-hr. 10.16 kw.-hr. and 
of the Edison battery 150 amp.-hr., 
11.2 kw.-hr. 

The battery crate is constructed of 
angle iron and steel plate, and is sup- 
ported upon the chassis by means of 
four coil springs, one at each corner. 
Provision is made to keep the springs 
from becoming unseated if the trailing 
unit is derailed. The ampere-hour 
meter is placed upon a support above 
the top of the battery crate and within 
convenient view of the motorman. 

Sufficient room has been left be- 
tween the crate and chassis to permit 
reaching in and uncoupling cars from 
the leading or driving unit. 

No exposed switches are mounted on 
the battery unit. The jumper connec- 
tion between units may be opened and 
serve as a_ battery disconnecting 
switch. 


Two New Drills 


Two new drills have been offered to 
mine operators by the Hardsocg Wonder 
Drill Co., Ottumwa, Iowa. One of 
these, the No. 3 hammer drill, is of the 
spool valve operated type, and the 
manufacturer claims that it is an ex- 
ceedingly rapid driller with an un- 
usually low consumption of air. It is 
claimed that it will do good work on low 
air pressure—from 40 to 60 lb. Ex- 
treme ruggedness in construction is 
another feature. An air strainer pre- 
vents foreign substances from entering 
the drill and causing injury to closely 
fitting parts or delay from stoppage of 
the machine. The oil chamber in the 
valve chest is roomy. The machine is 
fitted with a live air valve so that a 
large volume of high-pressure air can 
be sent through hollow drill steel, thus 
cleaning damp holes or holes of prac- 
tically any depth. 

The No. 4 drill is the water-type 
hammer drill which has the same gen- 
eral features of No. 3 with the addition 
of the water tube feature. An offset 
handle provides for removing the water 
tube, if desired, without taking the 
drill from the cradle or mounting. The 
water tube is held in place by an 
ordinary plug and there is no leak from 
the tube or water connection. The drill 
is removed from the cradle by loosening 
two nuts, and when removed it is a 
hand machine ready for use without 
adding any attachments. The rotator 
of the drill is exceptionally strong. 
Either a single or double screw column 
can be furnished as a mounting. The 
cradle (or shell) has a 24-in. movement 
on the slide, giving ample clearance for 
2-ft. changes in drill steels if desired. 
In addition to this feed, there may be a 
movement of the slide on the mounting 
(which attaches slide to column) of 
18-in. so that under any conditions the 
desired hole can be drilled without 
changing the set-up. 
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The Banka Drill 


In the March 17, 1923, issue of the 
Journal-Press, J. B. Newsom, in an 
article entitled “Examination of Tin 
Deposits in the Federated Malay 
States,” described the Banka drill and 
the mode of using it. Werf Conrad, of 
Haarlem, Holland, makers of the Banka 
drill, comment on the author’s state- 
ments as follows: 

“The description given is very mis- 
leading, as such drills as those referred 
to are very inferior imitations of the 
Banka. Not one of the parts described 
or illustrated is identical with the 
genuine Banka parts as manufactured 
by us. For instance, it is stated in 
Mr. Newsom’s article that the casings 
used have small V threads which ‘wear 
out rapidly, are easily smashed, and 
have a tendency to spread the sleeves 
when put under heavy strain.’ This 
statement is particularly damaging to 
our reputation as makers of the original 
Banka drill and one which we must 
entirely refute. Our Banka casings 
have thick trapezoid threads of 5 mm. 
depth, which have been proved to with- 
stand an enormous amount of wear and 
tear and rough usage under widely 
varying conditions, and no complaint 
has ever reached us as regards the 
tendency of the sleeves to spread under 
heavy strain. 

“Further, it is stated that ‘sometimes 
the pipe twists off at a joint.’ This 
is not possible with the genuine Banka 
casings. 

“We think it may be of interest to 
your readers to point out that the Banka 
hand drill, in its original form, was 
first introduced in 1858 for the pros- 
pecting and testing of alluvial tin-bear- 
ing ground in the island of Banka. Its 
practical usefulness soon secured for 
it a rapidly increasing demand, until 
today this boring apparatus is ex- 
clusively used all over that island. 

“It was subsequently adopted for use 
in Surinam (Dutch Guiana) by Dutch 
mining engineers for prospecting allu- 
vial gold-bearing deposits, and as result 
of its operations there became so much 
more ‘widely known and appreciated 
that from that time onward it has 
secured the favor of mining engineers 
and prospectors in all parts of the 
globe. 

“The only genuine Banka drill is 
made by us.” 


Walter Goodenough has joined the 
staff of Dwight P. Robinson & Co., Inc., 
New York. 


Folke Sandelin, president of the 
Swedish Charcoal Steel Producers, Inc., 
distributors of SKF Hofors mining drill 
steel, and Olof Hjorth, manager of 
Hofors Steel Works, in Sweden, have 
just returned to New York after an 
8,000-mile trip through the mining dis- 
tricts of the United States and Canada. 
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The Wah Chang Trading Corporation 
has moved its offices to more spacious 
quarters on the eighth floor of the 
Hudson Terminal Building, 50 Church 
St., New York. 

The Swedish Charcoal Steel Pro- 
ducers, Inc., distributors of Swedish 
iron and steel, have appointed the 
Meagher-Mars Company as their Duluth 
representative. 


J. W. Gardner, president of The 
Gardner Governor Co., of Quincy, IIL. 
recently sailed from Japan for the 
United States, on the last lap of his 
trip round the world which he began 
some time ago. 

The General Engineering Co., Inc., 
consulting metallurgical engineers of 
Salt Lake City, Utah, announces the 
removal of its eastern office on May 1 
to 50 Broad St., New York. C. E. 
Chaffin remains in charge of the eastern 
office. 


Announcement is made by the Pure 
Carbon Co., Wellsville, N. Y., of the 
recent appointment of a Minneapolis 
representative, the Charles A. Etem 
Co., 917-A Marquette Ave., Minneapolis, 
Minn. The latter is prepared to give 
personal engineering service on all 
brush problems and requirements in its 
territory. 


The C. J. Tagliabue Manufacturing 
Co., 18-88 Thirty-third St., Brooklyn, 
N. Y., announces that it has secured 
the sole manufacturing and selling 
rights for the “Tag-Hespe Red Reading 
Column,” a device designed to facilitate 
the precise reading of mercury thermom- 
eters and involving a new method of 
tube construction. 


Construction has been started by 
Dwight P. Robinson & Co., Inc., on an 
extension to the South Power Station of 
the Aliquippa Works of the Jones & 
Laughlin Steel Corporation near Wood- 
lawn, Pa. The improvement includes 
preparation of site, foundations and 
condenser well, and the erection of an 
extension to the building to house a 
10,000-kw. steam generator unit, with 
condenser and all other appurtenances. 
The installation of a new turbine-driven 
pump in the pump house, with connec- 
tions to steam and water mains, is also 
included. Dwight P. Robinson & Co. 
also report a steady increase in the 
volume of industrial construction under 
way and contemplated. 


The American Insulated Wire & 
Cable Co., of Chicago, IIll., began manu- 
facturing magnet wire on April 1. Its 
products are sold under the trade name 
A-1 magnet wire and consist of the 
following: plain enameled; single cot- 
ton covered (S C C); double cotton 
covered (D C C); single cotton enam- 
eled (S C E); double cotton enameled 
(D C E); single silk covered (S S C); 
double silk covered (D S C); single silk 
enameled (S S E), and double silk 
enameled (DS E). A factory manager 
has been secured who has had twenty 
years’ experience in this field and has 
developed magnet wire for two of the 
largest companies in the United States 
that are engaged in making this 
product. 
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Catalogs for Brazil 


Catalogs for Brazil should not have 
engraved or embossed covers or inserts, 
The import duty on catalogs is 150 gold 
reis per kilogram (about 5c. U.S. gold) 
but on engravings is 4,000 gold reis or 
$1.93 U. S. currency per kilogram. The 
tariff on estampados or steel engray- 
ings and fancy engraved sheets should 
in no sense apply to catalogs, but it 
lies entirely in the discretion of the 
inspector to call the whole thing en- 
gravings if he wants to. This author- 
izes a heavy fine, of which the inspector 
gets half. 

Catalogs should not be shipped by 
freight, as five to six weeks are required 
to pass them through the custom house 
and storage must be paid during the 
time consumed. 

Cartage and other incidental charges 
must be paid. To mail them from Rio 
to any Brazilian post office costs 0.4 
real per gram, or 24c. per pound. They 
should not be sent by parcel post, as 
this is a new department of the Post 
Office and it is generally conceded that 
it is more difficult to get anything 
through that department than any 
other. 

The easiest and quickest way is to 
mail the catalogs direct from the fac- 
tory to the individual in Brazil. If the 
catalog is smal] it should be sent by 
first-class mail. If it is large it should 
be sent as printed matter. If imme- 
diate sales possibility depends upon it, 
it should be sent by registered first- 
class mail. 

On a 400-lb. (gross) box of catalogs, 
300 lb. net, custom house charges have 
been made of $160 plus the ordinary 
cartage and handling to be expected 
from custom house to office. The 
freight from New York to Rio with 
invoice, cartage, and incidental charges, 
is about $30. The postage for mailing 
in Brazil would be $7, a total of about 
$200-$300, say 70c. a pound and six 
weeks’ loss of time, with the additional 
unperceived cost of overhead and worry, 
as well as more expensive office help 
in Brazil. 


Wood Pipe—Catalog No. 18 of the 
Continental Pipe Manufacturing Co., 
Seattle, Wash., contains much informa- 
tion of all kinds regarding wood pipe 
in its 246 pages. Some of the large 
installations made by the company are 
described. A large section is devoted 
to engineering tables that may be found 
necessary in hydraulic calculations. 
The catalog is bound in cloth and is 
handsomely illustrated. 


Tools—Hisey portable electric drills 
and reamers are described in the new 
sixteen-page bulletin No. 106 of the 
Hisey-Wolf Machine Co., Cincinnati, 
Ohio. Drilling stands and drill attach- 
meénts and other drill and reamer acces- 
sories are included. 





